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FUTURE RECONSTRUCTION or THE BROOKLYN BRIDGE. 

In another column will be found an explanation of 
the causes which led to the recent partial failure of 
the Brooklyn Bridge. Our readers will probably agree 
with us that the collapse was due to indifferent con- 
struction, coupled with an inspection which, to say 
the least, was not any too thorough. The system of 
connecting the suspenders to the floor is poor and 
liuwse to introduce strains for which the parts were 
not proportioned. In the general reconstruction of 
the floor system of the bridge which undoubtedly 
will have to be undertaken at the earliest opportunity, 
the design of this detail of the bridge must be radical- 
ly altered. It is manifestly difficult to hang a massive 
floor having a total horizontal movement of 14 inches 
to a cable which has practically no horizontal move- 
ment, by hinged connections which are only 20 to 
24 inches in length. The best thing to do would be 
to make the trusses continuous across the center of 
the bridge and cut them either where the overhead 
diagonal stays commence, or else at the towers. The 
first would be a preferable position for the slip joints, 
for the reason that the fixed overhead stays form 
with the floor system a kind of cantilever construc- 
tion, and the central portion of the span between 
them would thus act somewhat as the central sup- 
ported span of a true cantilever bridge. There would 


be no difficulty in making connections between the. 


suspenders and the floor system, at these points in the 
bridge, the great length and the flexibility of the for- 
mer precluding any necessity for hinged connections. 

The recent accident will serve the good purpose 
of forcibly directing attention to the fact that the 
bridge is carrying heavier loads than are desirable. 
This is the second occasion on which this condition 
of things has caused, failure of the bridge. Two or 
three years ago it was manifested by the buckling 
of the stiffening trusses. Now it is the suspenders 
that are giving away. The first accident was not 
nearly so serious as the second; but they both show 
that there are weak places in the floor system which 
only require an extra bunching of the traffic, or the com- 
bination of excessive movement of the trusses with 
rather careless maintenance, to produce a breakdown. 
The main cables and the suspenders themselves when 
properly connected up and cared for are sufficient 
for the loads which the bridge is carrying, but the 
stiffening trusses are altogether too light to give 
the necessary rigidity to the structure. There is no 
question that the time has come for putting in more 
modern and stronger trusses, even if it should involve 
an increase in weight and the substitution of heavier 
suspenders for those which are now in place. We 
think it is quite within the resources of modern 
engineering to carry out this reconstruction, piece- 
meal, without interfering with the traffic. If this 
should be impossible, advantage will have to be taken 
of,the completion of the new East River Bridge and ‘of 
the ferries, to which traffic will have to be diverted 
while the change is being made. 

The recent closing of the bridge and the enormous 
discomfort thereby occasioned are another reminder 
of the fact that the city authorities have ever been 
slow to realize the enormous and ever-accelerating 
rate at which the city of New York is growing, and 
ite traffic requirements multiplying. We have seen 
this illustrated in the matter of the water supply, 
in the matter of the Rapid Transit tunnel, in the in- 
adequate provision for public schools, and in other 
directions where the inconvenience, while not so 
widely felt, was, nevertheless, equally real. Those 
who are intrusted with the care of the city’s interests, 
plan and build for an increase in the municipal 
demands of the city which, by the time the improve- 
ments are ready, is found to be immeasurably above 
the estimate. The Ramapo affair, bad as it was, has 
surely served the purpose—at least we hope it has— 
of teaching us that it is high time we made further 
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and very much more extensive arrangements for 
securing an adequate water supply. The present over- 
crowded condition of the Brooklyn Bridge,.and the 
fact that this splendid structure has been loaded up 
to, and almost beyond the safe limit imposed by 
good engineering, is another object lesson to the 
same effect. We sincerely hope that the new East 
River Bridge will be rushed to completion, and Sus- 
pension Bridge Number Three prosecuted with a 
speed that is commensurate with the urgent needs 
of traffic between Manhattan and Brooklyn. Bridge 
work is of necessity, because of its size and mass, slow 
in construction, and it is far better to be a little 
beforehand than very much behindhand in works of 
this kind. 
es 
RECENT DEVELOPMENTS IN THE BRITISH NAVY. 
BY OUR ENGLISH CORRESPONDENT. 

The energetic and progressive policy of the British 
Admiralty is being maintained in view of the keen- 
ness that is being exhibited by the various Continental 
powers in the struggle for the supremacy of the seas. 
The Naval Department has recently decided upon its 
new naval programme, and it is of a most extensive 
character. In the selection of this programme the 
experience and suggestions of naval officers and ex- 
perts in the fleet were obtained, so that the Admiralty 
might gain a comprehensive insight into the defects 
of the existing vessels and consider suggested im- 
provements. These suggestions have been adopted 
with liberality in the designing of the new vessels. 

In connection with the first-class battleships a new 
type of this class of vessel is to be built, exceeding in 
armament any other vessel afloat or in course of con- 
struction for the. English navy and equal in every 
respect to the vessels designed for any other of the 
powers. These new battleships, three of which are to 
be laid down immediately, are to be of 16,500 tons 
displacement. This exceeds the previous latest battle- 
ships by 1,500 tons. They will be 20 feet longer, being 
420 feet over all, with a beam of 75 feet and a draught 
of 26% feet. Their engines will develop 18,000 I. H. P. 
and they will run on an eight hours continuous steam 
trial at not less than 18% knots, an increase of % 
knot. 

Their protection will be similar to that of the recent 
“London” class of battleships, with several develop- 
ments, including an armored belt from the lower pro- 
tected deck to‘a small height above the water line of 
9-inch armor, and thence to the main deck of a thick- 
ness of 8 inches, and this will be continued over the 
whole length between the barbette..and the heavy 
guns. 

A peculiar feature will be introduced which has not 
hitherto been attempted in any English vessels. The 
plan of placing the 6-inch guns in casemates is to be 
abandoned. The ten guns of this caliber will be in- 
closed in a battery with 7-inch armor, and the battery 
will be divided by traverses to diminish the effect of 
any shell that may happen to penetrate the armor. 
In addition to the four 12-inch guns which form the 
normal armament of this type of battleship through- 
out the world, four 9.2-inch guns are to be introduced. 
These guns are of tremendous power and will consider- 
ably strengthen the armament of the vessel. They will 
be placed on mountings similar to those which have 
been recently placéd on the “Cressy” and which have 
proved so conspicuously successful. They will be 
protected by 6-inch or 7-inch armor, and will have a 
direct forward and aft fire. By this means the “ship 
will get a forward fire of two 12-inch, two 9.2-inch 
and two 6-inch guns, and an aft fire of the same for- 
midable character. This méans that presuming all the 
guns to be fired simultaneously an aggregate weight 
of 2,660 pounds of metal—nearly 114 tons—will be fired 
from the six guns fore and aft respectively. 

A new type of cruiser has been designed. This new 
vessel, of which six are to be laid down, will be of 
9,800 tons, 22,000 I.H.P., developing a speed of 23 
Instead of carrying two 6-inch guns, both fore 
and aft, which comprises the armament for these ves- 
sels already on service, one 7.5-inch gun will be placed 
fore and aft. There is a great material increase in 
the power of this larger caliber gun which will render 
the armament of a very superior character. 

With regard to the destroyers, ten are to be built 


“which at full draught will have a speed of 30 knots. 


One important improvement in this type of vessel 
will be the increase in the coal-carrying capacity. 

Several vessels have been struck off the effective list 
and will be used simply as depots. Eight vessels which 
the Admiralty decided to refit have been abandoned in 
lieu of new ships. The present programme for build- 
ing comprises 18 first-class battleships, 25 armored 
cruisers, 25 torpedo boats, making in all, with several 
other vessels for different purposes, a total of 84 new 
ships. 

Building in the various shipyards, both governmental 
and private, is in full swing, and rapid headway is 
being made to make up for the delay in building in 
past years. Many of the larger private yards have 
Gatried out extensive improvements and alterations 
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and have installed new plants in order that they may 
cope with the work. 

The fittings of the new vessels are to be of a most 
up-to date and modern description. They will be pro- 
vided with the most approved ammunition, the guns 
will have cordite charges and telescopic sights, elec- 
tric hoists, and the latest types of torpedoes. 

Owing to the importance of specially equipped coal- 
ing vessels the Admiralty proposes devoting $400,000 
for this type of ship, and at present there are seven 
fast steamers plying at home and abroad for supply- 
ing the vessels of the fleet with coal. Coal barges to 
be used as temporary transmitters are to be fitted in 
order to be available for getting coal on board ships 
not lying at the wharves. A new distilling ship has 
been provided, and large distilling apparatus is being 
installed at all the stations, so that an abundant 
supply of fresh water is always available. The con- 
struction of an ammunition ship is also under con- 
sideration, but, owing to the difference of opinion 
among experts concerning the advisability of such a 
vessel, it has not been definitely settled. 

The trials respecting the boilers are also being 
pushed forward. Experiments are being made in all 
directions to ascertain which type of boiler is the best 
suited for naval requirements. The installation of 
the Belleville boiler has been stopped, pending the de- 
cision of the investigating committee, and orders have 
been placed for one or two of the Babcock & Wilcox 
water-tube boilers. The German naval authorities are 
also conducting similar boiler tests, and they are also 
experimenting with a combined installation of water- 
tube and cylindrical boilers upon some of the battle- 
ships. If this scheme is feasible and proves successful, 
it will probably be adopted in the English battle- 
ships. 

It has also been decided to decrease the height of 
the masts of the new battleships. Owing to the fact 
that signaling has ‘been revolutionized by Marconi’s 


-wireless telegraphy, it is considered unnecessary to 


have lengthy masts, as nearly all the vessels in the 
English navy are being provided with Marconi’s ap- 
paratus. Probably as much as €0 feet will be cut off 
from the masts. Hardly any wood is to be employed 
in construction, and that utilized in the shape of 
furniture and fittings will be arranged so that it can 
be thrown overboard within a few minutes, owing 
to the great danger of ignition that arises from its 
presence. 

The system of building fore-and-aft bridges at pres- 
ent in vogue will be discontinued. Small unobtrusive 
structures will be provided in their stead, and al- 
though ‘made of steel they will be rendered easily 
removable so that they can also be quickly thrown 
overboard. These improvements will somewhat detract 
from the beauty and symmetry which has hitherto 
characterized the British ships; but a great deal of 
conspicuous superstructure will be removed, so that 
when cleared for action the vessel will not offer so 
conspicuous a target. 

a ag 4: gee 
ELECTRICAL METHOD FOR DETERMINING THE 
VARIATIONS OF MINERAL WATERS. 

A simple and rapid method of finding out the varia- 
tions in composition of mineral waters has been 
brought out by M. P. Muller, who uses the variations 
in electric conductivity for the purpose. To make a 
complete study of a given mineral water and establish 
its qualitative and quantitative composition, chemical 
analysis is indispensable, and of course cannot be re- 
placed; but the composition of a water is not neces- 
sarily invariable, and one cannot be sure whether a 
certain spring of mineral or ordinary drinking water, 
when analyzed in the month of January, will have the 
same composition in the month of June, or in the fol- 
lowing year. The chemical analyses would be long 
and costly, nevertheless it would be interesting to be 
able to follow the variations of a spring from the 
time when an analysis had been made, and to know 
the influence of the seasons or of a change of flow due 
to rains or dry weather; also the modifications due 
to an infiltration which may be unknown. A method 
of indicating such variations should be simple, rapid 
and easy to carry out, and besides, the property which 
it is proposed to measure should depend as much as 
possible upon the dissolved matter and not upon the 
water itself. The method of electric conductibility ful- 
fills these conditions very well. The experiment is 
made promptly by the method of alternating currents 
and telephone (a greater or less sound indicating 
greater or less conductivity), but care should be taken 
to operate always at the same temperature, say, 25 
deg. C. The conductivity of a water defines this liquid 
in the same way as a fusing point defines a chemical 
substance; it depends upon the nature and quantity of 
the substances dissolved, which in a potable water 
are almost exclusively composed of electrolytes. It is 
natural that two different waters which have the same 
conductibility may not have the same composition, any 
more than two bodies with an identical fusing point 
would be alike, but to follow the variations of a deter- 
jMined source the value method cannot be questioned, 
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One may even go farther; if two neighboring springs 
flowing from the same geologic earth, seemingly inde- 
pendent, show the same conductibility, it may be safe 
to affirm that they are identical. 
two experiments requiring half an hour, predicted the 
identity of two such springs which passed for distinct, 
and a subsequent chemical analysis showed an almost 
complete identity, the only divergence being that for 
the silica and oxide of iron (present only in minute 
quantity), and it is known that these substances exist 
in the waters almost entirely in the colloidal state and 
non conductor. In another case he showed considera- 
ble variations in the composition of a mineral spring 
of which an analysis was about to be commenced, and 
made it evident that such an analysis would have no 


value. 
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NATIONAL PHYSICO-TECHNICAL LABORATORIES.* 
BY H. PELLAT, PROFESSOR AT THE UNIVERSITY OF PARIS. 

Industry is making an increasing demand on sci- 
ence, not only for its discoveries, but for the exactness 
of its measuring processes; it depends upon the precise 
data found in the laboratories. If the largest’ com- 
panies can support the expense of testing or research 
laboratories and have a personnel of engineers and 
scientists, the greater part of the manufacturers can- 
not go to this expense, especially for the tests relat- 
ing to physical measures, which. most often demand 
very costly apparatus. Even the scientists cannot 
have in their laboratories all the apparatus necessary 
for the verification of measuring instruments, as many 
of these are cumbersome and of a very great cost. 
For this reason, some of the governments have aided 
their manufacturers and scientists by establishing na- 
tional physico-technical laboratories provided with the 
most improved measuring instruments where verifica- 
tions of great precision and useful researches are car- 
ried on, these being of benefit to science and industry. 
Germany has commenced this movement, and possesses 
now in the Physikalisch-technische Reichsanstalt, 
founded about 1890, the most important of the national 
physico-technical laboratories. This establishment, 
situated at Charlottenburg, near Berlin, occupies an 
immense edifice which has been especially built for the 
purpose, in the middle of a park, which is an excellent 
position to guard the instruments from trepidations. 
The director has under his orders a corps of eighty 
persons. The Reichsanstalt is divided into two sec- 
tions. The first has for its object the solution of prob- 
lems of metrology proper; it is occupied with prob- 
lems of a high interest and has especially rendered 
service to pure science. For instance, its researches 
have related to the normal thermometric scale, the 
rotative power of quartz for the light of sodium, the 
standard of resistance, etc. It also makes determina- 
tions of the unknown or ill-defined physical constants 
of bodies presenting a scientific or industrial interest. 
It is thus that during 1898 this section took up the 
study relative to the density of water vapor between 
1 and 20 atmospheres to the maximum pressure of 
water vapor at low temperatures, the comparison of 
thermometric bodies with the normal thermometer at 
high temperatures, the heat conductibility of several 
metals, the luminous radiations emitted by certain 
substances, etc. 

The second section, the most important of the two 
as far as the personnel is concerned, is charged with 
verifying the instruments of precision and the meas- 
urement of certain physical properties which have a 
less scientific character than those of the first section. 
The section is subdivided into six sub-sections, whose 
names indicate their field of work: 1. Mechanics of 
precision. 2. Electric measurements. 3. Optical 
measurements. 4. Thermometric measurements. 5. 
Chemical work. 6. Workshop. An example may be 
given by a resumé of the work done in the space of 
one year by the first and fourth sub-sections. The 
first, with three workers, has made about 200 re- 
searches relative to the determination of the errors of 
division of various scales, to the measurement of ex- 
terior dimensions of calibrated pieces, to the evalua- 
tion of the dilatation coefficient of metallic rods, the 
verification of tuning-forks, etc. The fourth sub-sec- 
tion, with seven workers, has verified 16,329 thermom- 
eters, including 14,910 medical, 81 apparatus for de- 
termining the inflammability of petroleum, 116 vis- 
cosimeters, 4 pressure gages, 35 barometers, 116 ther- 
mo-elements of the Lechatelier type and 400 feet of 
wire for the same, 50 fusible safety-plates for boilers, 
and has made besides a number of different tests. The 
verification of alcohol and density gages, etc, has 
remained in charge of an older institution known as 
the Normal Aichungs Kommission, and which verifies 
also the secondary standards for weights and meas- 
ures. 

England has already three standardizing establish- 
ments. Two of these are under the direction of the 
Board of Trade. The first, the Standards Department, 
has had the keeping of the standards (length, weight, 
money, gas meters, petroleum inflammation apparatus, 
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etc.) and makes comparisons with these standards. It 
is besides at the disposition of the Board of Trade for 
all the scientific researches which it may require. The 
second, the Electrical Standardizing Laboratory, 
founded according to the law of 1889, is devoted to 
standardizing and verifying all the electrical measur- 
ing instruments and the keeping of the standards for 
these. Besides these two official laboratories there is 
a semi-official laboratory, the Kew Observatory. Be- 
sides the meteorological service, this establishment 
has, in fact, a standardizing laboratory, where each 
year are verified about 30,000 instruments of different 
kinds, such as thermometers, barometers, theodolites, 
sextants, compasses, telescopes, watches and chronom- 
eters, photographic lenses, etc. Not content with 
these three establishments, the government is now 
founding a national physical laboratory upon the plan 
of the German institution. Parliament has voted the 
necessary funds for its construction and maintenance; 
into it will be absorbed the Kew Observatory. 

In Belgium, the founding of a Meteorological Bu- 
reau, distinct from the Bureau of Standard of Weights 
and Measures, and closely resembling the Reichsan- 
stalt in character, was decided eight years ago; va- 
rious circumstances have retarded up -to the present 
the voting of the necessary funds, but it is expected 
that this vote will take place before the end of this 
year. In Russia, the Central Chamber of Weights and 
Measures possesses vast laboratories very well fitted 
up, and its extensive functions permit it to render in 
part the same services as a: physico-technical labora- 
tory. This chamber has,.in fact, the following func- 
tions: 1. The keeping of the prototype of the Russian 
standards of weights and measures. 2. The making 
and verification of the copies of these standards made 
for the use of local standardizing bureaus or for the 
government bureau. 3. The verification of all special 
instruments serving to measure the temperature, light 
intensity, consumption of gas or electric energy, etc., 
and in general it verifies upon demand all the meas- 
uring instruments in use in commerce, industry, arts 
or sciences. 4. The fixing of the limits of error ad- 
missible for the weights and measures, in standardiz- 
ing and in practical use. 5. The examination of all 
questions relating to weights and measures. 6. The 
direction of the local bureaus, etc. The chamber occu- 
pies at St. Petersburg a solid building of three stories, 
situated in the middle of a large space; a pavilion for 
electrical measures is shortly to be added. The estab- 
lishment is provided with a complete assortment of 
the best meteorological apparatus existing. An idea of 
its importance will be given when it is stated that its 
personnel consists of fourteen persons, not including 
laboratory assistants, etc., and that its annual budget 
is about $46,000. It is under the control of the De- 
partment of Commerce and Manufactures of the Min- 
ister of Finance. The chamber is not the only stand- 
ardizing establishment which Russia possesses; the 
instruments which serve for determining the tax 
upon certain substances are verified by the Technical 
Committee, which has this in charge; it is also under 
the Minister of Finance. In consequence, the Tech- 
nical Committee is required to verify ‘the alcohol and 
density instruments, thermometers, saccharimeters, 
etc. For the alcohol measures a special section is de- 
voted, and it is provided with standards of length and 
weight verified at the International Bureau of Weights 
and Measures and the most improved apparatus. This 
section occupies a separate building at St. Petersburg. 
Again, the Central Physical Observatory of the Im- 
perial Academy of Sciences also verifies metrological 
instruments. 

In other European countries there are no national 
physico-technical laboratories and the functions of the 
service of weights and measures are in general much 
too limited to supply their absence. Nevertheless, in 
Austria the Normal Aichungs Kommission has about 
the same functions as in Germany, being devoted to 
verifying measures and weights, thermometers, etc. 
In the United States the principal cities possess, in 
their universities and colleges, splendidly organized 
laboratories where are carried out the tests and stand- 
ardizing. needed in the sciences and industry. 

In concluding his address, M. Pellat points out the 
immense advantages of such institutions and the de- 
sirability of founding them in countries which, like 
France, do not. yet possess them. As in the case of 
Germany and England, such a laboratory should be 
independent of the Bureau of Weights and Measures, 
as each responds to a different need. The buildings 
should be away from the centers of cities to avoid trep- 
idations. 

—_ + 
THE WORK OF THE EGYPTIAN EXPLORATION FUND. 
BY OUR ENGLISH CORRESPONDENT. 

The annual exhibition of the year’s work of the 
Egypt Exploration Fund was held recently in London. 
The investigations of Egyptologists during the years 
1899 and 1900 were productive of much interesting in- 
formation regarding the kings of the First Dynasty, 
approximately 4715 to 4514 B.C.. and “the Ten Kings 
before Menes.” Mr. Maciver, who has explored twa 
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large cemeteries at El Amrah, states as the result of 
his researches that one of them belongs to the first 
half of that remote age and the second extends from 
the First Dynasty. Hitherto our information con- 
cerning this period has been very vague, so that addi- 
tional interest and value attaches itself to this Egyp- 
tologist’s investigations in this direction. There wer2 
on exhibition models of the bracelets found on the 
mummy of the Queen of Zer at El Mehesna and now 
jealously preserved in the museum at Cairo. Therc 
are four bracelets in all, the first consisting of a row 
of facades with the royal hawk alternately repro- 
duced in gold and turquoise. The second has a gold 
centerpiece copied from the center of a lotus flower 
with a group of turquoises and a large ball amethyst. 
on each side. Skillfully woven into the back of this 
bracelet are strands of human hair and gold thread 
set with gold and turquoise. The third bracelet is of 
gold, lapis lazuli, and amethyst beads. The work is 
beautifully executed, each bead having its precise posi- 
tion in the scheme of decoration, while there is no 
excess of color. There is also the scepter of King 
Khasekhemui, comprising a slender copper rod with 
pierced cylinders of sardonyx or carnelian united by 
broad and heavy gold bands strung over it, bead-wise. 
From El Amrabh were exhibited specimens of prehis- 
toric pottery, dolls, and primitive and crude models 
in clay of various animals. The excavations at Aby- 
does and the surrounding neighborhood are now prac- 
tically completed and this collection of ancient handi- 
work is further valuable, since this district was sup- 
posed to have been thoroughly explored some time . 
before, but the work on that occasion was but indif- 
ferently accomplished, without the assistance of 
trained workmen, which has enabled the present ex- 
plorations to be carried out so thoroughly and sys- 
tematically. 
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SCIENCE NOTES 
The Government is constructing a new macnine for 
calculating the tides which, it is said, wil! do the 
work of thirty mathematicians. The most compli- 
cated problems of tidal variations are easily worked 
out with it. 


The exhibits of agatized wood in the Mines Building 
of the Pan-American Exposition is very important. 
It is generally conceded that this agatized wood came 
from a tropical tree transformed in a_ prehistoric 
era from a living, growing forest to its present state. 
Silicified wood is found in. many localities, but the 
coloring of this wood has never been equaled. 


Prof. Koch, of Berlin, who discovered the bacilli 
of phthisis, stated at the Tuberculosis Congress at 
London that he had demonstrated that meat and milk 
from tuberculosis-infected cattle may be consumed 
with absolute impunity\ He has arrived at this con- 
clusion after most practical tests. He believes that 
human and bovine tuberculosis are of a totally differ- 
ent species, and that phthisis is not hereditary. The 
discovery is of the utmost importance, especially as 
regards milk. +His views are warmly combated by 
other medical meng 


Dr. Barton’s war balloon is of cigar shape, and has 
a platform and machinery suspended from the bal- 
loon. The propellers are driven by a high speed 
motor, and there is a horizontal aeroplane for causing 
the balloon to ascend and descend, and at the rear there 


is a vertical aeroplane steering to the right and left. 


The difficulty which arises from moving the center 
of gravity is overcome by 2%-foot water tanks at 
each end, water being automatically pumped from 
one to the other as either end of the machine becomes 
heavier. 


Alcohol is made in solid form by heating a liter of 
it in a vessel of double capacity over a water bath at 
a temperature of 60 deg. C. Twenty-eight to thirty 
grammes of Venetian soap, very dry and cut fine are 
added, as well as two grammes of gum lac. After a 
complete solution has been obtained, and while it is 
still warm, it is poured into metallic receptacles which 
are closed immediately and left to cool. The presence 
of the gum lac assures the preservation of the material 
and prevents too quick evaporation. The soap incor- 
porated in the alcohol is left as a residue after burn- 
ing. 

John Arbuckle, of Brooklyn, has started a novel 
floating hotel enterprise. It consists of a small fleet 
of especially equipped ships which will carry people 
on short ocean cruises, the vessels being run as float- 
ing hotels. The vessels leave late in the afternoon, 
put out to sea and remain outside until early morning. 
The fleet consists of a thousand-ton sailing ship, a 
yacht, an ex-pilot boat and an ocean tug. The large 
sailing ship is a full-rigged three-master and has 
accommodations for 250 passengers. The upper deck, 
which is protected by a watertight awning, is fitted 
with bunks, and there are also bunks surrounding the 
dining room. deck. There are a considerable number 
of staterdoms in addition, and many of them are pro- 
vided with bathtubs, 
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BABY INCUBATORS AT THE PAN-AMERICAN 
EXPOSITION. 

Statistics show that only about 25 per cent of the 
Infants prematurely or weakly born live ordinarily, 
but by means of the baby incubator of to-day the lives 
of about 85 per cent are saved. The baby incubator 
exhibited -at the Pan-American Exposition is in a 
special building on the Mall near 
one of the entrance gates, and 
while it is in the nature of a con- 
cession, or in other words an ex- 
hibit, it has proved to be of great 
interest to visitors. In a large 
room, well-lighted, are a dozen in- 
cubators, each of which consists of 
a glass case in a metal frame, and 
supported on metal legs. In each 
is a small woven-wire cot carefully 
padded. Fresh air is admitted by 
a large pipe from outside the build- 
ing. The air passes first through 
an antiseptic fluid which destroys 
any germs that may be lurking in 
it. It also passes through cotton, 
which filters out any physical im- 
purities. The air is then warmed 
and is finally introduced into the 
chamber where the baby lies. A 
pan of warm water keeps the at- 
mosphere humid and the amount 
of moisture is registered by a small 
hygrometer at one side of the in- 
cubator. The air enters at the bot- 
tom of the case, strikes a shield 
below the cot and is deflected down- 
ward until it meets the warm cur- 
rent of air heated by a Bunsen 
burner placed outside the case. The 
temperature is automatically regulated by a thermo- 
stat. At the side of each case is a small boiler which 
holds about two gallons of water. Through the proper 
introduction of cold water the circulation is controlled 
in the pipes that heat the incubator in the same man- 
ner in which it is done in a house heated by hot 
water. A centigrade thermometer in front of each in- 
cubator gives the actual temperature all the time. 
Each infant is swathed, German-fashion, and they can 
be clearly seen through the glass doors and sides of 
the various incubators. The infants are sent by the 
physicians of Buffalo and are given over to the care 
of the institution. They are weighed, clothed and 
placed in the incubator. They are usually under five 
pounds in weight on admission. The babies are taken 
out of the incubators every two hours to be fed by the 
nurses who live in the building. 

At the rear of the incubator room is a model nursery, 
which is shown in one of our engravings. A miniature 
elevator takes the infants to the upstairs quarters to 
be fed. Most of the babies lie with their eyes closed, 
and practically the only sign of life is the occasional 
flutter of one of thc tiny hands. In accordance with 
the European custom the boys are distinguished by 
blue ribbons and the girls by pink. The infants at the 
Exposition are not from institutions, but are from 
private families, so that the names of the little patients 
are carefully kept from the public. Above each incuba- 
tor is a card on which is given the child’s initials, the 
date of its birth, its admission to the incubator, the 
circumstances that makes artificial care advisable, its 
weight and any other detail of significance. The in- 
cubator was invented about sixty years ago, but it 
never came into general use until 1878, when incuba- 
tors were installed at the Paris Maternity Hospital. 
Both Berlin and London have permanent institutions 
similarly equipped and in successful operation. 


The Question of the Alcohol Motor, 

Now that the question of the alcohol motor is re- 
ceiving great attention, it 
may be interesting to 
note the resumé of the 
subject which M. Gustave 
Chauveau, a _ prominent 
engineer, presents in Le 
Chauffeur. According to 
M. Chauveau, the situa- 
tion of the alcohol motor 
question may be summed 
up as follows. Scientifi- 
cally speaking, there exist 
two opposite parties, the 
entialcoholists and _ the 
pan alcoholists. The for- 
mer hold that the motor 
used being the same as 
that for gasoline, its 
thermic efficiency should 
be sensibly the same, and 
in consequence the rela- 
tion between the respec- 
tive consumption of gaso- 
line and alcohol for the 
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same power should be virtually equal to that of the 
calorific power of these combustibles. Gasoline gives 


about 11,000 calories per kilogramme, or 7,700 per 
liter, and 90 deg. alcohol gives 5,100 and 4,200 calories 
respectively. A motor using alcohol should consume, 
in volume, about 7,700 + 4,200=—1.8 times as much 
The petroleum motor 


as gasoline for equal power. 


MODEL NURSERY AND ELEVATOR FOR INFANTS. 


demands at least 0.500 liter per effective horse power 
hour, and to obtain the same result 0.900 of alcohol 
(90 deg.) is needed. To sum up, as the price of alcohol 
per liter is somewhat more than that of gasoline, it 
would cost at least double to use it, and therefore the 
alcohol motor is not possible industrially. This is the 
conclusion of Messrs. Hospitalier, Ringelmann and 
others. The pan-alcoholists, such as Arachequesne, 
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Petreano, etc., reply that this reasoning does not hold 
good, as practically a good alcohol motor does not con- 
sume 1.8 times more alcohol than gasoline, as is shown 
by the recent trials of automobiles. The question rests 
there at present, but it is time that it should be 
definitely resolved; the great number of documents 
recently obtained concerning the alcohol motor makes 
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possible an explanation of the mystery which seems 
to surround it. 

Taking up the reasoning, logical in principle, of the 
anti-alcoholists, we may compare the alcohol motor 
this time with the gas motor. As a petroleum motor 
is nothing more than a gas motor, its thermic efficiency 
should be about the same. A gas motor now easily 
gives an effective horse power hour 
with 500 liters of illuminating gas, 
or 2,000 liters of blast-furnace gas, 
representing a mean of 2,625 
calories. As 90 deg. alcohol gives 
(as above) 4,200 calories per liter, 
there would be needed 2,625 ~ 4,200 
= 0.625 liter of alcohol for the 
horse power hour. As gasoline re- 
quires 0.500 liter, the relation for 
an equal power is 0.625 = 0.500 
= 1.25 instead of 1.8 as above. Let 
us analyze this result and see if 
it is plausible. The admitted con- 
sumption of 0.500 liter of gasoline 
per horse power hour is normal and 
regularly obtained by the motors 
of automobiles. The consumption 
of alcohol, 0.625 liter, has been al- 
ready realized in the celebrated 
experiments made in Germany in 
1897 -upon a Korting motor of 6 
horse power. This result has never 
been disputed since, and therefore 
seems as worthy of confidence as 
the others. This remarkable ef- 
ficiency is explained by the adapta- 
tion of alcohol to an excellent fixed 
motor, utilizing the heat of the ex- 
haust in a notable proportion. In 
automobile motors, less favorable, 
consumptions below 0.900 have already been observed. 
The results obtained by the Société des Agriculteurs 
with a Brillié motor should be noted (in the case of 
alcohol). Using three liquids, first gasoline, second 
carbureted alcohol at. 50 per cent and third 90 deg. 
alcohol, the brake horse power developed was 7.32, 
7.67, and 7.33 (or nearly the same), while the con- 
sumption per horse power hour was 0.677, 0.735 and 
0.835 respectively. The data given by the automobile 
tests, while favorable for alcohol, cannot be used in 
this connection, as the conditions are not always the 
same. It should be noted that from the last set of 
figures we obtain 0.835 + 0.677 = 1.23 as the ratio of 
consumption of gasoline and alcohol. But how, then, 
do we explain the apparent anomaly between the re 
sults of comparing the alcohol motor to the petroleum 
motor on the one hand and to the gas motor on the 
other? The explanation, which is simple, is that the 
petroleum motor has in the actual conditions of prac- 
tice a thermic efficiency inferior to the gas motor, as 
is admitted. The alcohol motor may, on the contrary, 
have, not the extraordinary efficiency claimed by some, 
but at least equal to that of the gas motor. To resume, 
if the petroleum motor may in theory claim a con- 
sumption below 0.500 liter and 1.8 times less than for 
aicohol (0.625 liter), it does not seem in practice to 
arrive as near its theoretical figure as alcohol, whence 
the relative advantage ‘of the latter. 

M. Chauveau thus reaches the following conclusion: 
First, in actual practice the gasoline motor cannot 
claim normally less than 0.500 liter per effective horse 
power hour, while the alcohol motor may approach 
0.650. Second, the practical relation of the consump- 
tion of the two liquids may be reckoned at 1.33, or 
one third more for alcohol to obtain the same power. 
Third, with the price of 90 deg. alcohol (in France) 
at three-fourths that of gasoline, the cost per unit 
of ‘power comes:to about the same. Fourth, in the 
case where by a new method the petroleum motor is 


‘given the efficiency of the gas motor, or consumes 


0.350 liter per horse power 
hour, the relation of con- 
sumption alcohol: gasoline 
will be 1.8. 
———_e—____ 

What is said to be the 
swiftest-timed short - dis- 
tance train in Great Brit- 
ain now is run upon the 
North-Eastern Railway, 
making an average speed 
of—from -start to stop— 
60 miles per hour. The 
grades are very light, how- 
ever, 1 in 5,700 and 1 
in 2,400 feet, respective- 
ly, and the train weighs 
only 120 tons, while the 
engines are said to be very 
powerful; the drivers are 
80 inches diameter. In a 
run of 26 miles the speed 
attained was at the rate of 
73 wiles per hour, 
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THE NEW RIVERSIDE VIADUCT, NEW YORK. 

There has recently been completed one of the most 
important of the public works which are being carried 
out for the purpose of providing New York city with a 
complete system of suburban boulevards and driveways. 
The work in question is the massive viaduct: which, 
for the past three years, has been under construction 
across. Manhattan Valley. It has been built for the 
purpose of connecting Riverside Drive with the system 
of driveways which embraces the northerly end of 
Manhattan Island. Now that it is completed, there 
exists a continuous high-level boulevard from Seventy- 
second Street and Hudson River to the western end of 
Dykeman Street on the Harlem River, a distance of 
7% miles. Dykeman Street forms practically a con- 
tinuation of the Harlem Speedway; and as the latter 
is between two and three miles in length, the com- 
pletion of the Riverside viaduct opens up to the people 
of New York 
a continuous 
drive of ten 


miles along 
the banks of 
the Hudson 
and Harlem 
Rivers. The 
new viaduct 


was built to 
carry the Riv- 
erside Drive at 
a high level 
across Manhat- 
tan Valley, 
which has here 
a width of 
about a third 
of a mile, and 
is intersected 
by six different 
streets. One of 
these forms 
the main ap- 
proach to Fort 
Lee ferry, and 
is so greatly 
in use by elec- 
tric trolley 
lines and gen- 
eral street 
traffic as to 
render the con- 
struction of 
a driveway 
northward 
across the val- 
ley at street 
grade. very un- 
desirable. By 
the construc- 
tion of the via- 


duct, how- 
ever, connec- 
tion is made 


across the val- 
ley, free from 
the inconveni- 
ences of the 
cross - town 
traffic. Now 
that the work 
is completed, it 
may justly be 
said that the 
roadway from 
Seventy - sec- 
ond Street 
through River- 
side Drive 
over Manhat- 
tan Valley and 
by way of 
Boulevard La- 
fayette affords 
one of the most picturesque and unique drives in any 
great city of the world. 

In designing the viaduct an effort was made to 
harmonize it in its general appearance with the sur- 
rounding country and more prominent local buildings. 
Its total length, including masonry approaches, is 
2,074 feet; its southern approach is just below the 
historic villa Claremont, to the south of which towers 
the impressive pile of the Grant Memorial Tomb. The 
south masonry approach is 262 feet long, and the steel 
viaduct is 1,564 feet in length. The northern approach 
faces the Hudson River, the northern end of the 
viaduct being curved in as it meets the approach. The 
roadway, which is 60 feet in width, stands at an eleva- 
tion of 75 feet above the street level. On each side of 
the roadway are 10-foot sidewalks supported on project- 
ing brackets. The southern entrance, as shown in our 
engravings, is widened out and bounded by a semi- 
circular wall, in the center of which stone staircases 
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lead down to the valley below. The arches of the 
viaduct are of 65 feet span and are of latticed, plate- 
girder construction, rectangular in section. The sup- 
porting columns measure 3x5 feet in section and are 
also of latticed, plate-girder construction. The floor is 
carried on floorbeams, 5 feet in depth, of which there 
are six to each span, and upon these are laid thirteen 
12-inch, I-beam, floor joists. Upon the joists is a solid 
floor formed of %-inch buckle-plates, which are covered 
with a paving composition of coal-tar residuum and 
broken stone, over which is laid a smooth asphalt sur- 
face. 

Manhattan Street is crossed by a large semi-circu- 
lar arch of 130-foot span. It will be noticed that 
the plating of the columns is carried up, in every case, 
between the spandrels of the arches to the level of 
the under side of the longitudinal plate girders which 
carry the floor system. These plate girders are de- 
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69 
The Sanitary Arrangements of Stratford-on-Avon 
in the Time of Shakespeare. 

It is not often that we are permitted to draw the 
veil so as to see the sanitary conditions of medieval 
and early modern towns in their true light. In Syd- 
ney Lee’s “Stratford-on-Avon” there is a chapter de- 
voted to the santitary condition of that town in the 
time of Shakespeare, from which we glean the follow: 
ing interesting information. The clay floors, whether 
or not strewn with rushes, attracted all manner of 
refuse and were rarely swept. A well in the garden 
may have formed an adequate water supply; but the 
uses of water were not generally known. The mud 
walls between the gardens were not conducive to 
cleanliness. Very few of the ordinary laws of health 
were, in fact, observed by the householder; and the 
corporation made very frequent attempts to enforce 
such of them as, when neglected, created very obvious 
nuisance. Fre- 
quent penalties 
were imposed 
on those who 
failed to scour 
and clean the 
gutters and 
ditches before 
their resi- 
dences. But 
the difficulty 
of disposing of 
household 
waste was very 
commonly met 
by “laying” in 
the streets and 
lanes, or in 
these ditches 
and __ gutters. 
John _ Shake- 
speare appears 
to have been 
fined on one 
or more occas- 
ions for mak- 
ing dirt heaps, 
and failing to 
keep his gutter 
clean. Six 
places in town 
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THE RECENTLY COMPLETED RIVERSIDE VIADUCT, NEW YORK. 


signed to bear the whole of the dead load of the floor 
system, and they have been so nicely calculated, that 
in the completed bridge their under side just touches 
the crown of the arches. Mest of the live load that 
comes upon the bridge, consequently, will be trans- 
mitted directly to the arches, and transferred by them 
to the columns. In the case of the 130-foot span the 
two longitudinal plate girders were of massive pro- 
portions, being, indeed, two of the largest plate girders 
ever constructed. They are each 130 feet long, 10 
feet deep, and 3 feet wide, and each weighs 62% 
tons. 

The work of raising these girders into position was 
accomplished by means of powerful derricks placed 
upon the completed structure to the south and upon 
a series of special trestle bents to the north of the 
crossing. Four hoisting engines were engaged in lift- 
ing each span, and the whole work was done with but 
a few hours’ interruption to street traffic, 


were appointed 
for the mass- 
ing of the filth 
in a legalized 
“muckhill.” 
They were in 
almost all cases 
at the rural 
ends of the 
small streets; 
but as_ they 
were to be re- 
moved only 
twice a year, 
that is to say, 
before the 
feast of Pente- 
cost and about 
M ich aelmas, 
they were near 
enough to. hu- 


man _habita- 
tions to make 
them a= con- 


stant source 
of danger to 
health and life. 
Butchers, it is 
true, were for- 
bidden to use 
them, and were 
ordered under 
a penalty of 
twenty shil- 
lings to take their refuse out of the town at nine o’clock 
each evening. The Town Council never supplemented 
the householder’s neglect of cleanliness by any really 
adequate provisions. It delegated the duty of keeping 
the streets clean to the townfolk, and as they failed 
to perform this function the streets remained dirty. 
The Council only undertook the cleansing of the bridge, 
the market place and the place before the chapel 
door and guildhall; but i. these days of the glorifica- 
tion of hygiene, there is a ludicrous ring about the 
details of the arrangements made for this object. For 
the sweeping of the market place in Shakespeare’s 
day, a widow named Baker was employed at a yearly 
salary of six shillings and eight pence, and she was 
provided, at the municipal expense, with a shovel, 
a broomstick and twigs of trees. The duty of sweep- 
ing the bridge was intrusted to a man named Raven, 
who at times secured the additional service of the 
Widow Baker. The chapel was rarely defiled by water, 
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but on the occasion of the repair of its roof in 1604, 
Anthony Rees and his wife with Goodwife Wilson were 
directed to sweep away the cobwebs and wash the 
seats. Fresh rushes were occasionally laid in the 
Council Chamber and guildhall and the floor of the 
latter was renewed at intervals with clay. There was 
little pavement about the town. The market place, 
in fact, alone was paved, but the bridge and crossway 
were kept in fair order by a liberal sprinkling of 
gravel from the guild pits. 
rr 
THE THREE GREAT SUSPENSION BRIDGES ACROSS THE 
EAST RIVER, NEW YORK. 

The topography of New York city is such as to ren- 
der the Rapid Transit problem more perplexing than 
that, probably, of any other city. The configuration 
of Manhattan Island, long and narrow as it is, and the 
concentration of business interests at the southern 


end of the island, cause a congestion of traffic on ~ 


the north and south lines of travel which it is taxing 
the energies of the transportation companies, not 
so much to prevent (they can never hope to do that) 
as to mitigate and control. Every twenty-story busi- 
ness block that lifts its head “downtown,” every ‘“ad- 
dition” that is laid out by the ubiquitous real estate 
speculator in the northern suburbs of the Bronx, 
means ‘so much added to the flow of traffic, and a 
tightening of the strain upon the means of communi- 
cation. Were the Hudson River and the East River 
impassable barriers between Manhattan Island, New 
Jersey and Long Island, the outlook for the future 
would, indeed, be very serious, and not even the 
splendid Rapid Transit System which is being built 
would avail to prevent, within a very few years, an 
absolute deadlock on the north and south lines on 
the island. 

The problem of getting the citizens of New York 
into and out of Manhattan Island in the “rush” hours 
of business has been greatly assisted by the remark- 
able service of ferries across the two rivers, a sc~vice 
which has no equal anywhere in the world; and too 
much credit cannot be given to this feature of the 
general transportation system of New York. It was 
inevitable, however, that the question of bridging 
these rivers should ultimately be raised, and though 
a formidable difficulty was presented by the great 
width of the rivers, the Brooklyn Suspension Bridge, 
which now for nearly two decades has been rendering 
yeoman service between New York and Brooklyn, is 
an evidence of what bold and skillful engineering can 
accomplish, if only the means and money are forth- 
coming. The main span of the Brooklyn Bridge is 
1,595 feet 6 inches, and each of the land spans from 
the center of the towers to the face of the anchorages 
is 930 feet, the total length of the bridge from an- 
chorage to anchorage being 3,455 feet 6 inches. The Man- 
hattan approach is 1,562 feet long and the Brooklyn 
approach is 971 feet. The total height of the under 
side of the bridge above mean sigh water is 133 feet. 
The total width of the bridge ig 85 feet, which is 
sufficient to provide two tracks tor a cable road, two 
tracks for trolley cars, two driveways, and an ele- 
vated footwalk for passengers. In 1894-5 work was 
commenced on another great suspension bridge known 
as the Hast ‘River Bridge, which extends from near 
Broadway, Brooklyn, to Delancey Street, New York. 
The main span of this bridge has a clear length of 
1,600 feet, and compared with its predecessor it is 
a much larger structure, the suspended roadway ‘being 
118 feet in width. It will provide for six elevated 
road and trolley tracks, and on the outside of each 
truss will be a roadway for vehicle traffic. There will 
be no terminal stations for this structure, as there 
are at the Brooklyn Bridge, the aim of the authorities 
being to provide a broad, continuous thoroughfare 
over which trains, vehicles and pedestrians may pass 
without any interruption. This bridge is situated 
about a mile and a half to the northeast of the present 
Brooklyn Bridge. 

Our illustrations show a third East River Bridge, 
the plans for which have now been completed for 
some months, and the preliminary engineering work 
started, which is to cross the river from the foot of 
Washington Street, Brooklyn, to the foot of Pike’s 
Slip, Manhattan. This, like the other two, will be a 
suspension bridge. It will have a total length be- 
tween anchorages of 3,165 feet, and a span from center 
to center of towers of 1,465 feet. There will be four 
deep, riveted, double-decked trusses, on the lower floor 
of which will be four trolley roads, two within each 
truss; while on the upper deck of each truss will be 
a track for elevated trains. The total width of the 
bridge will be 120 feet, or 2 feet more than the new 
East River Bridge. The width of the carriageway 
between the trusses will be no less than 38 feet, and 
each sidewalk will be 11 feet in width. At the Man- 
hattan end of the bridge there will be two loops of 
three tracks each, there being a loop for the tracks 
on each side of the roadway—a convenient arrange- 
ment which will get rid of the dangerous and trouble- 
some crossing of the roadway by pedestrians, which 
is necessary at the Manhattan end of the present 
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Brooklyn Bridge. The bridge will be carried on four 
steel cables, each pair of which will be connected with 
the floor beams of the structure immediately on the 
outside of the trusses, the suspension cables lying 
in close proximity to the trusses, as shown in our 
engraving. The new bridge has features in common 
both with the Brooklyn Bridge and the new Hast River 
Bridge. It will resemble the new East River Bridge 
in having steel towers, but will differ from it in the 
fact that the land spans are carried by suspension 
cables from the main cables—a feature in which it 
will resemble the older structure. 


Another important bridge which is planned and. 


upon which work is commencing is the cantilever 
structure that will cross the East River at Blackwell’s 
Island. 

Further means of transportation between New York 
and Brooklyn will be afforded by the Rapid Transit 
Tunnel, which will pass beneath the East River be- 
tween the foot of Whitehall Street, Manhattan, and 
Joralemon Street, Brooklyn. The Rapid Transit Com- 
missioners have lately decided that this tunnel shall 
be constructed. It will enable passengers to ride 
from any point on the Rapid Transit Subway in 
Manhattan Island direct to Brooklyn without change 
of cars. In our illustrations there is also indicated 
by dotted lines what is known as the Hudson River 
Tunnel, a scheme which, at present, is only partially 
completed, and is awaiting the necessary capital to 
enable it to be put through and equipped with the 
necessary appliances. 

In our bird’s eye view of the city, we have shown 
only those bridges and tunnels which are completed, 
or are under construction, or have received such au- 
thoritative sanction that construction is a matter of 
certainty. Hence the two proposed bridges across the 
Hudson River do not appear, for hitherto it has been 
impossible to obtain the enormous capital which would 
be necessary to put through even one, to say nothing 
of two, of these much-needed but long-delayed en- 
gineering works. At the same time it should be 
mentioned that during the past few weeks the question 
of a crossing of the Hudson River at Twenty-third 
Street has been revived, and that the Pennsylvania 
Railroad is apparently interested in the scheme. 
Should the railroad systems that terminate in New 
Jersey take hold of the enterprise there will be every 
probability of its being started and carried vigorously 
to completion. 

rt 
Laughter and Long Life. 

It may be that some enthusiastic and laborious Ger- 
man statistician has already accumulated figures bear- 
ing upon the question of length of life and its relation 
to the enjoyment thereof; if so, we are unacquainted 
with his results and yet have a very decided notion that 
people who enjoy life, cheerful people, are also those 
to whom longest life is given. Commonplace though 
this sounds, there is no truth more commonly ignored 
in actual every-day existence. “Oh, yes, of course, 
worry shortens life and the contented people live to 
be old,” we are all ready to say, and yet how many 
people recognize the duty of cheerfulness? Most per- 
sons will declare that if a man is not naturally cheer- 
ful he cannot make himself so. Yet this is far from 
being the case, and there is many a man who is at 
present a weary. burden to his relatives, miserable 
through the carking care of some bodily ailment, per- 
haps, or some worldly mis‘ortune, who, if he had 
grown up into the idea that to be cheerful under all 
circumstances was one of the first duties of life, might 
still see a pleasant enough world around him. . Thack- 
eray truly remarked thai the world is for each of us 
much as we show ourselves to the world. If we face 
it with a cheery acceptance we find the world fairly 
full of cheerful people glad to see us. If we snarl at 
it and.abuse it we may be sure of abuse in return. The 
discontented worries of a morose person may very 
likely shorten his days, and the general justice of 
nature’s arrangement provides that his early de- 
parture should entail no long regrets. On the other 
hand, a man who can laugh keeps his health and his 
friends are glad to keep him. ‘To the perfectly healthy 
laughter comes often. Too commonly, though, as child- 
hood is left behind the habit fails, and a half-smile 
is the best that visits the thought-lined mouth of a 
modern man or woman. People become more and 
more burdened with the accumulations of knowledge 
and with the weighing responsibilities of life, but they 
should still. spare time to laugh. Let them never 
forget, moreover, and let it be a medical man’s prac- 
tice to remind them that ‘a smile sits ever serene 
upon the face of Wisdom.”—London Lancet. 

rd 

There have been no indications of any attempt to 
use the great Paris telescope seriously for astronomi- 
cal work. Some photographs of the moon have been 
taken, but they are said to be inferior. In fact, the 
telescope is a great disappointment to scientific men; 
although it was the largest in the world, it has been 
of no use, and it has evoked a most caustic article in 
The London Saturday Review. 
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Straw as Fuel. 
To the Editor of the ScIENTIFIC AMERICAN: 

Noting the numberless straw stacks standing in the 
flelds in the wheat country, having practically no com- 
mercial value, thousands of tons being burned-in order 
to rid the flelds for resowing, it seems to me there is 
need of some machine and process of converting this 
straw into fuel suitable for cooking and heating pur- 
poses. Such machines should be capable of moving 
about from place to place, as does a thresher, and 
should do the work cheaply. 

It is my belief such a machine would be of great 
mutual benefit to both farmer and inventor. 

Newkirk, O. T., July 18, 1901. N. E. SPENCER. 


To 
Ice Manufacture in India. 
To the Editor of the SclENTIFIC AMERICAN: 

Twenty-six years ago, when I first went out to 
India, if one wanted to enjoy the luxury of ice, resi- 
dence must needs be in one of the great cities—Cal- 
cutta, Madras, or Bombay. It was all brought from 
the United States, and the old Tudor Ice Company 
practically controlled the trade. The standard price 
was two annas for a seror, or six cents for two 
pounds. 

In all other sections of the country the people were 
obliged to cool their drinks with a freezing mixture 
composed of saltpeter and sal ammoniac. During the 
hot winds it was the custom to put water bottles in 
wet straw, and then, by the use of baskets, the car- 
riers could swing them until they were cool. The 
same practice still obtains in the up-country, and by 
it the water can be cooled down to 65 degrees Fahr. 
By using the salts and furnishing continuous fresh 
supplies, water can even be frozen, but the expense 
is large and the labor tedious. 

After a while science came to our aid. The ScrEen- 
TiFICc AMERICAN gave details of the sulphuric ether 
and ammonia machines, and later—in the sixties—of 
the wonderful Carré machines. Indian enterprise was 
not slow to copy and import, and “ice in two minutes 
at a temperature of one hundred” was the cry. But 
it was expensive. Indian ingenuity saw its oppor- 
tunity, and grasped it. The system came into vogue 
somewhat slowly, but it. was accentuated from the 
first, and is in quite large favor. The process depends 
almost altogether on the production of cold by evap- 
oration, and on the prevalence of the west wind. Ice 
cannot be made in India when the east winds blow. 
The essentials for the production are exposed and tree- 
less flelds, laid off in squares of four or five feet, and 
the ground covered several inches deep with coarse 
straw; numerous flat porous earthen plates, about 
nine inches in diameter; an unlimited supply of 
water; an army of coolies and water carriers; and 
the ice-pit. The last-named is the most important 
adjunct to the process of manufacture, and is care- 
fully made. It consists of a deep pit, in which is built 
a huge timber cone, the space between it and the 
walls of. the pit being rammed with charcoal, chaff, 
and chopped hay. The cone itself is lined with felt 
blankets and mattings. Over the entire pit is con- 
structed a straw hut, with very thick walls and roof, 
and a small entrance. 

One other thing is also noticeable on the spot, and 
should be mentioned, and that is a mammoth drum, 
which is kept standing close to the entrance of the hut. 

Weeks may pass without any “cool west wind,” and 
every night, all through those days or weeks, watch- 
men are on duty, much the same as if an enemy were 
expected. They are made to understand that it is a 
question of duty, and they are to watch unceasingly. 
Sooner or later, at dead of night—one, two, or three 
in the morning—the breeze is felt. ‘It. is rarely felt 
before midnight. As soon as the watch is certain 
the great drum is beaten, with both fists and elbows, 
and the coolies assemble by .hundreds. Water is 
poured into the saucers, and as the evaporation en- 
sues, the coolies dexterously turn the plates, sift in 
the salts, watch the congelation, and at once on its 
occurrence run to the pit with the ice. There it is 
emptied, pounded into a mass, and consolidated by 
regelation. In many pits thousands of pounds weight 
is pitted. 

It is interesting, and somewhat curious, to talk with 
these ice-makers. Asked as to the rationale of the 
process, they glibly reply that the cooling is so rapid 
that the slow influx of air is overbalanced. The ice 
produced is, of course, very much like “anchor ice,” 
and when it is taken from the pits for use it is re- 
moved by nine-pronged hoe-forks. 

Westfield, N. J. GIFFARD KNox. 
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By the will of the late Jacob H. Rogers, the loco- 
motive builder, the bulk of. his fortune, possibly eight 
million dollars, is left to the Metropolitan Museum of 
Art, New York, as an endowment fund, the income to 
be used for the purchase of objects of art. This will 
place the Museum on a splendid footing. 
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Automobile News. 
A service of steam motor wagons is now running 
between London and Tunbridge Wells. 


It is said that the cartage bill of Boston in the 
course of a year is not less than ten million dollars. 
This shows there is an enormous field for automo- 
biles, 


Motor carriages in France are to be taxed according 
to their power. They put a tax of $1 per horse power 
in addition to the ordinary tax of four-wheeled car- 
riages. 

Arrangements are now being perfected for the auto- 
mobile road test between New York and Buffalo, which 
will commence on September 9. The average stages 
will be from 88 to 90 miles in length. The total 
distance to Buffalo is 500 miles. Great care is being 
taken so that the route will include all conditions of 
roads likely to be met with in a general tour of the 
State. The regulations are now being framed. 


The following prizes were bestowed on the occasion 
of the Paris-Berlin race: M. Fournier received the 
prizes given by the German Emperor, the King of the 
Belgians, the Grand Duke of Luxemburg, and the city 
of Hanover. Herr Werner received a prize given by 
President Loubet; M. Giraud the prize given by the 
Grand Duke of Mecklenburg, and M. Renault the prize 
given by M. Millerand, the French Minister of Com- 
merce. 


In future races the Automobile Club of France will 
require that cars, when fully equipped, shall weigh 
only about two thousand pounds. Modern racing 
cars weigh a ton and-a half and over. The policy of 
builders of racing cars has been encouraged by the 
absence of any weight limit in races. If the new regu- 
lations are enforced, it may result in a revolution in 
automobile-building, but a worthy revolution, as the 
latest types of racing cars have been fully developed 
enouch for all practical purposes. 


Mr. S. F. Edge, who was the only English com- 
petitor in the Paris-Berlin motor race, experienced 
a curious accident which rendered him hors de combat. 
He was driving a 70 horse power Napier car. The ve- 
hicle traveled’ splendidly, and prior to his first punc- 
ture he drew up from twenty-fifth position, at which 
he started, to ninth in the first 50 miles. ‘His tires 
then punctured no less than seven times. The final 
accident that caused his retirement was while passing 
another competitor. He could not see his way, owing 
to an enormous cloud of dust, and while traveling at 
about 70 miles an hour he struck the arched curve of 
the road over a small bridge. The car leapt into the 
air and bounced down upon the ground again like 
an India rubber ball with terrific force. The back 
carriage spring broke under the impact, and as its 
replacement would have occupied two days, Mr. Edge 
withdrew from the race. 
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New Element: Europium. 
BY OUR PARIS CORRESPONDENT. 
SM. Demarcay, in the course of his spectrum analysis 
work, claims to have discovered a new element, to 
which he proposes to give the name of europiu In 
the account which he has lately presented to the Acad- 
émie des Sciences, M’. Demarcay brings out the follow- 
ing points. Sir Wm. Crookes, while pursuing his 
vacuum tube researches, observed in 1885 a band which 
he attributed to samarium and which on account of 
its disappearance in the presence of lime, and other 
peculiarities, he called the anomalous ray. Later on 
he distinguished it, together with a great number of 
other bands, each of which appeared to characterize 
a special meta-element. He called S 6 the hypothet- 
ical meta-element which corresponded to the anom- 
alous ray. In 1892 De Boisbaudran described a series 
cf three brilliant blue lines, which he discovered in 
the spectrum of the samarium spark. These lines 
could be brought out more strongly by a fractional 
treatment of the material and he concluded that they 
were due to a special element, which he called Z &. 
In 1896 M. Demarcay announced the presence of an 
element intermediate between gadolinium and samar- 
ium, which was characterized by several strong violet 
end ultra-violet rays. He also showed that the new 
element was identical with that of De Boisbaudran, 
and no doubt accounted for the anomalous band of 
Crookes, as well as other rays not yet described. At 
that period M. Demarcay could not obtain enough of 
the material to make further experiments, but at pres- 
ent he has accumulated a Jarger quantity of it by a 
fractional treatment of nitrate of magnesium, and 
finds that its characteristics, namely, line and absorp- 
tion spectra, electric fluorescence of the sulphate in 
vacuo, etc., accompany it constantly and are propor- 
tional, thus evidently belonging to one and the same 
element. The purity of the few grammes of the new 
oxide obtained was sufficiently great to exclude all the 
samarium rays, and only the stronger gadolinium rays 
were visible in the electric spectrum. If the product 
was added in traces to sulphate of calcium, it gave a 
brilliant spectrum of fluorescence in which the anom,, 
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alous ray predominated. This spectrum includes three 
principal bands, 2 =609, very strong; A =576, con- 
siderable and wide; A =593, strong and very wide 
(the figures are approximate). The degree of calcina- 
tion of the sulphate caused variations in the bands; 
the strongest seems to change to a double ray when 
the calcination is strong. Whe author proposes the 
name europium for the new element, with the symbol 
eu=151 (about). He then gives a list of forty of the 
principal rays of its spectrum comprised between 
A =500 and A =350:fthe strongest of these are as 
follows: A = 4,662.6; 4,627.8; 4,594.5; 4,435.8; 4,205.4; 
4,130.0; 3,972.0; 3,930.7; 3,819.5, etc. 
Ain this spectrum the samarium rays were entirely 
absent and the strongest gadolinium rays were scarcely 
visible. Besides the rays given, which no doubt belong 
to europium, a great number of feeble rays are seen, 
which may belong to this element or perhaps to an 
unknown element even more rare; this the author 
proposes to study later... 
2+ 6 +e 
A NEW KIND OF WATER-TANK. 

To provide a construction which will prevent leakage 
and bruising and warping of the wood of water-tanks 
and which will keep the water in the tank cool and 
clean is the purpose of an invention patented by Dr. 
Edwin F. Evans, of Fredericksburg, Tex. 

The tank has an outer wall and an inner wall spaced 
apart to form an annular chamber, into which a water- 
inlet extends. Apertured segmental rings serve to 
space the outer wall from the inner wall and are 
received in grooves in the opposing faces of th~ walls. 
As shown in our illustration the tank is provided with 
four such segmental rings at different levels. 

At the bottom of the chamber a series of vertical 
segmental blocks are located, which are chamfered at 
their lower periphery. Vertical perforations in these 


A WATER-JACKETED TANK. 


blocks place the bottom chamber thus formed in com- 
munication with the chamber formed by the side walls. 
Bolts provided with washers hold the blocks in place. 
An outlet cock allows water to be drawn from the 
chamber between the side walls. 

Water flowing into the chamber between the side 
walls rises in the chamber and finally flows over the 
imner wall and into the tank. The inner and outer 
walls will, therefore, always be kept moist, so that 
leakage, shrinkage, and moving of the hoops is avoided. 
The main body of water is protected and kept cool by 
the outer jacket of water. The water in the chamfered 
blocks on the bottom of the tank keeps the bottom 
joint in good condition. 


Owing to the widespread popularity with which the 
Central London Electric Railway is regarded, and in 
order to cope with the exigencies of the passenger traf- 
fic, the railroad authorities propose to carry out sev- 
eral improvements which will enable them to run 
their trains at faster intervals than is possible at 
present. The service now is a train every 2% min- 
utes. The service, under existing conditions, cannot 
be accelerated, owing to the time that is lost in shunt- 
ing the trains at either end of the railroad. The latest 
proposition to overcome this difficulty is to construct 
a large loop at each terminus, so that the trains will 
simply run round from the up platform to the down 
platform. At the city end the loop will .be a large 
one, so- that a station may be provided at Liverpool 
Street, one of the busiest trunk railroad termini in 
the city. By this means the service will be acceler- 
ated to a train every minute and a half. It is also 
proposed to try some geared motors with a view to 
overcoming the vibration, over which such an outcry 
has been raised. It ‘is thus anticipated that the loco- 
motives, being fitted with springs, will break the force 
of the impact upon the rails and the earth, and also 
insure comparative silence in running. 
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Engineering Notes, 
Gas is about to be made in Canada from peat fuel. 


In some trials of steam pumps in England recentuy 
the efficiency is asserted to have been from 95 to 99.8 
per cent, the pump cylinder being taken as full in the 
estimate. 


At the Germania yards at Kiel, one of the establish- 
ments of the Krupps, hereafter all ships will be con- 
structed in large covered slips. The idea of building 
ships under cover is not new, having been practised in 
England for a long time. 


A Chicago boy recently went around the world in 
competition with a boy from New York and one from 
San Francisco to see which one could make the jour- 
ney around the world in record time. As was almost 
to be expected, the wideawake young man from the 
Middle West, whose name is Charles Cecil Fitzmorris, 
was the winner. He made the globe-encircling jour- 
ney in sixty days, thirteen hours, twenty-nine minutes 
and forty-two and four-fifths seconds, thus beating the 
best previous record by many days. 


A set of triple expansion engines of 1,400 horse 
power recently erected in an English electric lighting 
station have shown remarkable results as regards 
economy, the weight of steam used per horse power 
per hour being but little over 10 pounds. Steam at 
200 pounds per square inch is used and superheated 
100 degrees Fahr.; the valve gear is of the Corliss 
type, and no variation in speed over two per cent is 
allowed; from full load to no load speed must not 
exceed five per cent variation. This last is not very 
difficult of attainment, many American engines run- 
ning much closer than these limits. 


The influence of improved appliances in marine en- 
gineering has been very marked in the past fifty years, 
for where in 1854 it required 7.69 men per 100 tons of 
shipping, in 1900 it required less than 3144, men. The 
economy resulting from inventions follows in all lines 
of operation, particularly in fuel, which has fallen 
from 5 pounds of coal per horse power per hour to 
under 1% pounds, with a corresponding increase in 
the speed, so that, with the reduction in space required 
for coal, much more cargo can be carried. Where it 
cost nearly four cents to carry a ton of grain one 
mile on sea, it can now be delivered for about one- 
fiftieth part of that sum. 


Owing to the remarkable increase in the importation 
of petroleum ‘into Europe, via Antwerp, extensive al- 
terations are contemplated at that port in order to 
cope with the exigencies of the augmented traffic. 
It is intended to construct a series of new docks 
equivalent in length to 2,000 yards, together with 
necessury wharves and buildings. This increased ac- 
commodation is to be situated to the south of ‘the 
city, and as sufficient dwellings are to be erected there 
to house the employes working at the new docks, the 
nucleus of another town will thus be formed. It is 
anticipated that Antwerp will then become the gen- 
eral depot for petroleum for the whole of Europe. 
The fulfilment of the scheme will involve the expendi- 
ture of several million dollars, and this is to be 
voted annually in installments by the Municipal 
Council. 


The water-tube versus fire-tube boiler for vessels of 
war still occupies a great deal of attention abroad, 
and two vessels in the English navy, the “Hyacinth” 
and the “Minerva,” have been, and are being, tested 
to settle certain moot points; the experiments can, 
at the best, prove conclusive only as to the particular 
voyage undertaken, the action of the two types for 
long periods and under all conditions being the only 
verdict of practical value. It is undeniable that both 
types have special features of merit, and it remains 
to be shown what can be dispensed with and what is 
essential. Economy in the use of fuel is perhaps the 
least consideration as compared with immediate avail- 
ability in steaming at full power, and reliability as 
concerns continuous aci_.0; no one type possesses all 
of these features, and long experience of all the serv- 
ice required is needed in selection of boilers for certain 
classes of vessels. 


During the progress of the construction of the 
reservoirs for the enlargement of the London water 
supply, a splendid specimen of an ancient ship has 
been discevered in the bed of the old River Lea, the 
course of which has been diverted in order to permit 
the excavations. The vessel was found at a depth of 
seven feet below the surface. It is about 50 feet long. 
and is constructed of oak throughout, with the ex- 
ception of the keel, which is of elm. The ribs of the 
boat are secured. to the sides by trenails, while the 
timbers are secured with crude and primitive, though 
well-made iron nails. ‘The floorboards are also fastened 
together with nails and the calking is done with felt. 
Many antiquarians, who have examined the relic, 
think that it constituted a part of the fleet with 
which King Alfred the Great fought against the Danes. 
Another: curious dugout boat, estimated to be about 
2,500 years old, was also unearthed and is to be de- 
posited in the British Museum. 
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A WAVE MOTOR. 
BY CHARLES F. HOLDER. 

If the experiments which have been made to con- 
trol the actions ‘of waves and to render this power 
available to man were to be collected in book form the 
result would be a large volume. Nearly all such efforts 
have been unsuccessful, but this has not deterred in- 
ventors, who are continually at work endeavoring to 
solve the problem. At least one attempt has met with 
success. Mr. Hancock Banning, one of the proprietors 
of the Wilmington Transportation Company, with Mr. 
Frank Carey, has been for some time experimenting 
with a simple contrivance, which, by the aid of wave 
power, has successfully pumped water and rung a bell. 
The invention is to be permanently established at 
the harbor of Avalon to ring a bell as a fog alarm and 
to pump salt water into a large reservoir from which 
the streets of the town are watered. The machine is 
also to be used in pumping out ships. 

The inventors originally were searching for power 
to ring a bell, but when the machine was completed it 
was found that there was more value in the pumping 
capacity. The photographs shown illustrate both 
phases of the motor. The machine is shown rigged 
for both purposes. It is a large iron cheese-box shaped 
vessel about two feet in diameter, and is intended to 
be riveted to the deck of a ship, or to a fioating plat- 
form. The pedestals contain pistons which are con- 
nected by levers with metal buffers on the inside, which 
surround a saucer-like platform, shown in the sectional 
view. The latter is supported by a pivot. On this rests 
a ball weighing one hundred and fifty pounds, also 
shown in the photograph. Experiment has demon- 
strated that the slightest movement of the water, wave 
or ripple, is sufficient to move the ball and make it 
oscillate, and every move it makes one or more of the 
“buffers,” or all of them, are pushed down in succes- 
sion, thus working the levers and raising the pistons, 
and so operating the pump. No matter what the con- 
ditions, two of the pistons are always up and two 
down. Experiments have shown that with even a 
moderate motion, or quiet sea, the number of strokes 
ranged from eighteen to thirty-two a minute, and the 
power generated was one-tenth of a horse power, show- 
ing thereby that larger motors, which are equally prac- 
ticable, will provide all power necessary for the pur- 
poses named. Mr. Banning is having a larger motor 
built on the same lines, which is to be used for various 
purposes in the town of Avalon. 

This motor has been tried .as a bell ‘buoy with suc- 
cess. Mr. Banning says: “We claim that this motor 
will ring a bell under very slight wave motion at times 
when the sea is so smooth that the bell buoy now in 
use cannot be operated. Experiments in Avalon Bay 
on a calm day have proven the above claim.” 

The cost of construction is small and the endurance 
of the machine is very considerable. At the practical 
test made in the calm waters of Avalon Bay the motor 
rang the bell sixteen times per minute, and in a rough 
sea this would be increased to forty times. The coast 
of southern California, though abounding in fogs, is 
singularly unprotected. At San Pedro there is no 
whistling buoy; yet the port is crowded with vessels, 
and steamers often are obliged to feel their way in. 
The islands of southern California have neither lights 
nor buoys of any kind, and it is hoped that the bell 
buoy above described will prove a cheap device well 
suited to the locality. 

DO or 
Observation of Ball Lightning. 

M. J. Violle gives an account of a globular lightning 
discharge which he observed near the west coast of 
France. On the 9th of June, at 1:30 P. M., toward 
the end of a rather heavy storm passing above Fixin, 
near Gevrey-Chamber- 
tin, the author observed 
the ball lightning under 
the following condi- 
tions. He stood in a 
balcony facing the east, 
and from there watched 
the’ storm, which took 
the form of lightning 
discharges, succeeding 
each other at somewhat 
close intervals, under 
the form of fiery lines 
slightly sinuous in char- 

-acter and nearly ver- 
tical. He estimates the 
distance at about two 
miles. Then, after the 
strokes had ceased for 
a few minutes, he saw 
a ball of fire which ap- 
peared to drop from the 
heavens like a_ stone, 
and in the same place 
where the rectilinear 
lightning had occurred; 
also at ebout the same 
height. After an in- 


GELF-DOCKING PONTOON DOCK FOR THE SPANISH GOVEBNMENT.—(Largest Floating Deck Yet Constructed.) 
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terval the region continued to be illuminated several 
times by lightning under the form of diffused dis- 
charges confined to a limited space. The phenomenon 
cannot be attributed to an optical illusion, as another 
person, standing beside the author, observed the same 
effect. M. Violle assured himself that there had been 
no fall of an aerolite at that time. The appearance of 
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SECTION THROUGH MOTOR, SHOWING PUMPING 
AND BELL-STRIKING MECHANISM. 


the phenomenon, besides, left no doubt as to its elec- 
trical nature. 


———= + / 
THE LARGEST FLOATING DOCK IN THE WORLD. 
BY OUR ENGLISH CORRESPONDENT. . 

Messrs. Robert Stephenson & Company, Limited, the 
well-known shipbuilders of Hebburn-on-Tyne, England, 
have recently completed the construction of a self- 
docking pontoon dock for the Spanish government, 
which is the largest fioating dock in the world. The 
contract for the dock was placed prior to the American 
war, and it was originally intended for the port of 
Olongapo, the former Spanish naval arsenal in the 
Philippine Islands, for docking ships of the Spanish 
navy. When the war broke out the work of construc- 
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aength, 450 ft. ; Breadth, 117 ft.; Depti of Pontoons, 18 ft, 6 in. 


~ or 


— 


AUGUST 3, IQOI. 


tion was necessarily interrupted. After the cessation 
of hostilities, and the annexation of the Philippine 
Islands by this country, another destination had to 
be selected for the accommodation of the dock, and it 
was finally decided to place it in the port of Mahon, 
in the island of Minorca. 

The dock is of very fine workmanship, and of ex- 
tremely strong construction, in order to comply with 
the requirements of the Spanish Admiralty, which are 
that if a ship of 12,000 tons weight, with a length of 
328 feet, be placed in the center of the dock, no part 
of the structure shall be worked to more than 6.33 
tons per square inch in extension, and 7.6 tons per 
square inch in compression. 

The principal dimensions of the dock are as follows: 


Length between perpendiculars............++++ 
Breadth, molded, over pontoons, ; 
Depth, molded, of pontoons,...............- «+ 


Camber of pontoon deck between side girders... | as 
Breadth, molded, of side girders............:.4. 12: “Sere Se 
Depth, molded, of side girders above pontoons.. B85 286) Ce 
Distance over side girders, molded............. JIB Say 
Distance between side girders, molded....... . or 
Distance between shoring platforms............ & 
Distance between pontoons, molded............ Alt Doe 
Maximum liftivg capacity ...... ship weighing 13,000 tons. 


The bottom portion of the dock is built of iron, and 
is composed of six pontoons, each measuring 74 feet 
2 inches in length, by 117 feet in width, and 13 feet 
6 inches molded depth. On the top of these are placed 
the six towers or girders securely bolted to the pon- 
toons and .binding them all together. The pontoons 
are also connected together by junction plates, extend- 
ing across the dock at each pontoon end. The side 
girders are built of steel on account of their having to 
take the strain when a ship is docked; also, since they 
are so much out of the water, they are not so liable 
to corrosion. The pontoons are very strongly con- 
structed, having eleven fore-and-aft bulkheads, nine of 
which are water-tight, dividing each pontoon into ten 
water-tight compartments. This makes for the six 
pontoons an aggregate of sixty water-tight compart- 
ments in the’ bottom of the dock, all of which are 
tested with a water pressure of 13 pounds per square 
inch. 

Every fifth frame in the pontoons is a strong par- 
tial bulkhead, extending across the dock, and over 
these frames the bilge blocks are placed. The center 
girder over which the keel blocks are laid is one inch 
thick, and under the keel blocks, 4 feet from the 
center on each side, there are two more fore-and-aft 
bulkheads. These, with. diaphragm plates on every 
frame, make a very solid foundation under the keel 
blocks. The side towers have a safety deck about 14 
feet above the pontoons, which prevents the dock sink- 
ing altogether, supposing the inlet valves were by any 
chance left open. Each tower is also divided into 
ten water-tight compartments. 

The center compartment of each tower is fitted with 
the pumping installation, comprising two large marine 
type boilers, working at 120 pounds pressure per square 
inch; two of Tangyes’ 24-inch centrifugal pumps, each 
driven by a separate engine; one duplex drainage pump 
and fire pump; two duplex feed donkey pumps, and a 
feed heater. Together the four main centrifugal pumps 
are capable of throwing 23,000 tons of water against a 
28-foot head in two hours. 

The 26-inch main suction pipes and the main drain- 
age pipes run alongside the side towers and branch 
down at each pontoon to a collecting box, from which 
pipes lead to each compartment of the pontoons. Each 
of these pipes has a separate valve worked by a rod 
and wheel from the top of the side towers. Each 
compartment has also a wrought iron air pipe which 
is led up the side towers and placed near the stand- 
ard and wheel, which 
operates the valve to 
the corresponding com- 
partment. At the top 
of the air pipe is placed 
a gun metal cock. The 
inlet pipes, which are 
19 inches in diameter, 
are also connected to 
the collecting or distrib- 
uting boxes, and each 
inlet pipe has a grid 
and valve worked from 
the top of the towers. 
Every water valve in 
the dock has an indicat- 
ing plate and pointer 
showing how much the 
valve is open. JEHach 
pump, by means of 
valves, is arranged to 
Suck from one or both 
ends of the dock, and 
each pump has a 24-inch 
valve on the discharge 
branch, and also a bal- 
anced flap valve. The 
drainage pump ig ar 
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ranged to pump from each compartment through a sep- 
arate range of pipes, and there is a gun-metal drain- 
age foot valve at the bottom of each branch pipe to 
each compartment of each pontoon. The drainage 
pump is also connected to a range of pipes which are 
carried along the top of the side towers for washing 
decks, or for fire purposes. The compartments in the 
side towers are filled and drained through the main 
suction pipes, and they can also be drained into the 
pontoons by means of scupper valves worked from the 
decks of the pontoon. There are speaking tubes from 
each tower to the engine rooms, and also from side 
to side. 

The keel blocks, which are placed 3-foot centers, 
are of pitch pine, and are 3 feet 6 inches high. The 
lower blocks are 18 inches square, and each keel block 
has a cap piece of oak 6 inches thick. The blocks are 
fitted between angle irons and are securely dogged 
together. There are twenty-four bilge blocks of very 
strong construction, placed on the dock, so that they 
can be shifted in or out, and on the top of each steel 
bilge block is a sliding block of oak which is pulled 
into position unc>r water by means of ropes led to 
the top of the towers. 

There are two shoring shelves inside the dock on 
each side, 2 feet 6 inches wide, with a facing piece of 
elm 9 inches by G inches. The sides and ends of the 
dock are protected by two American elm fenders se- 
curely bolted between angles. On the tower tops are 
placed fourteen large timber ‘heads for mooring ships 
using the dock, and four mooring shackles are at- 
tached to the pontoon for mooring purposes. Wrought 
iron ladders lead up from the pontoons to the shoring 
shelves and tops of towers. 

On the inner side of the towers in the stokehold 
water-tight doors are placed giving access to the deck 
of pontoon and for discharging ashes. 
The engine room and stokeholds are ven- 
tilated by cowl ventilators and a range 
of ventilating pipes. Feed tanks are 
placed on each side above the boilers, 
each holding 25 tons of fresh water for 
feed purposes. There are also bunk- 
ers which will hold 30 tons of coal 
in all. 

The dock has been so constructed that 
in the event of damage to a pontoon, or 
if a pontoon requires bottom to be 
scraped and painted, it can be detached 
and docked on the dock itself to be over- 
hauled. This is accomplished by discon- 
necting the bolts that hold the pontoon 
to the side girders and to the pontoons 
adjoining, severing the suction pipes and 
valve rods and letting water through the 
sea valve into the pontoon when it is de- 
tached. This causes it to sink below the 
level of the bottom of the side girders, 
and it can be easily drawn out at-either 
side. It is then turned round so that the 
narrow part faces the entrance of the 
dock. The latter is then sunk sufficiently 
to let the pontoon float over it. The water is then 
pumped out and the pontoon raised. When the neces- 
sary repairs are completed the process is reversed and 
the pontoon brought back into place and rebolted to 
the side girders. 

The dock was towed down the Tyne by seven tugs. 
When it reached the mouth of the river it was taken 
in tow by three powerful tugs belonging to Messrs. 
Smit & Co., of Rotterdam, who make a specialty of 
long-distance towing of this description. Two tugs 
towed the dock with tow ropes of 20-2nch manila, and 
the other tug steered with a check rope of 13-inch 
manila. The towing journey from the Tyne to Port 
Mahon, a distance of two thousand one hundred miles, 
occupied approximately thirty 
days. 
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SOME REMARKABLE TREE GROWTHS, 

Our engravings represent two remarkable examples 
of tree growth. The first is a famous yew tree near 
Ku Chou in southeastern Shantung, China. It is a fine 
specimen of the Salisburiana adiantrafolia and is of 
so large a size that there is space at the head of trunk, 
where the branches begin to spread, for eight men 


YEW TREE IN SOUTHERN SHANTUNG REFUTED TO 
BE 3000 OR 4,000 YEARS OLD. 


Na 


CURIOUS GROWTH OF A LINDEN TREE, MAHWAH, N. J. 


to take a meal around a square table. Tradition 
places the age of the free at three or four thousand 
years, and Confucius is said to have rested in its 
shade. The species is of such slow growth that the 
Chinese have a saying to the effect that you need not 
plant the Pei Kwo, as they call it, if you have no 
grandson. The name “maiden’s hair tree”. is given to 
it on account of the shape of the leaf. It is also called 
a yew on account of its botanical relationship. Our 
photograph was taken by the Rev. W. O. Elterich and 
was contributed by W. Reid Faries, of Shanghai. 

Our other engraving shows the abnormal develop- 
ment of a linden tree (Tilia americana L.) which is 
also known as basswood, lime-tree or bee-tree. It 
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A lightship has recently 
been launched in Scotland 
which is unique in many re- 
spects, not the least one be- 
ing that the vessel will carry 
no crew. - What is known as 
the “compound gas system” 
provides for the lights for 
several months at a time, the 
gas being carried in a large 
tank and pipes therefrom be- 
ing led up a hollow mast to 
the lantern, 25 feet above 
deck; communication is 
doubtless made with the 
shore to extinguish the light 
during the day. A large fog- 
bell is also provided which 
is rung by the roll of the ves- 
sel, and also by the passage 
of the gas to the lantern 
when there is not sea enough 
to toll the bell. 


NEMETHY’S FLYING-MACHINE, 
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stands on the Havemeyer farm, which is known as 
the Hillside Farm, Mahwah, in the northern part of 
New Jersey. The tree is about 120 years old, 30 feet 
high, and, including both sections, is 30 feet wide. It 
stands on the Ramapo River in a wet, swampy place. 
It is one of the most remarkable botanical curiosities 
in this part of the country. The twin branches really 
appear to be horizontal trunks. The photograph was 
made by A. Denninger, and it was contributed by the 
Rev. Dr. Kimber, of the chapel of St. Augustine, New 
York city. The linden tree attains a great age. At 
Neustadt, Germany, there is a linden tree which meas- 
ures 399 feet in circumference. The most ancient lin- 
den perhaps in all Europe is the Donndorf, near Bay- 
reuth: On a map dated 1390 it is mentioned as a very 
old linden, 24 yards in circumference. The age is 
given as more than twelve centuries. 
e+ 6+. ______—_ 
NEMETHY’S FLYING-MACHINE. 

Undeterred by the failure of the German engineer, 
Hofmann, a Hungarian manufacturer, Emil Némethy, 
has constructed an aeroplane which differs in no es- 
sential from the contrivance of. his predecessor, but 
which he believes will meet with considerably more 
success. Némethy’s interest in flying-machines is 
merely that of a sportsman. Aerial navigation, he 
argues, can become a sport only if the cost of a flying- 
machine can be reduced to that of an automobile. 
His aeroplane is therefore built on a rather small 
scale. But despite its size, the inventor trusts that his 
machine will-glide through the air as easily as in the 
somewhat fanciful picture which we reproduce from 
the Illustrirte Zeitung. 

Némethy’s machine is an aeroplane weighing only 
66 pounds. Originally a motor of three-quarters horse 
power, weighing 25 pounds, was mounted on the frame 
of the contrivance for the purpose of 
driving the single propeller; but the in- 
ventor has decided that three-fourths of 
a horse power are inadequate and has 
recently fitted the machine with a 24% 
horse power gasoline motor. The cur- 
rent of air driven by the propeller under 
the wings or air-resisting surfaces will, 
it is thought, be sufficient to sustain ‘the 
machine in the air. In order to overcome 
the inertia of the aeroplane, Némethy 
will construct a rather steep ramp ter- 
minating in a short upwardly inclined 
path. The machine, according to Né- 
methy, will dash down the ramp at a 
high speed, then up the short incline, the 
momentum acquired, supplemented by 
the power of the rapidly rotating pro 
peller, serving to drive the aeroplane on- 
ward in the air. 

The saddle for the aeronaut is so con- 
nected by wires with the front and rear 
ends of the machine that, it is claimed, 
the center of gravity can be shifted lon- 
gitudinally or laterally in order to change 
the direction of flight. Némethy believes 
that, with his machine, the aeronaut will, with a 
certain bird-like instinct, incline his body to shift the 
center of gravity in times of emergency. 

The wings have an area of 194 square feet. With 
the new motor the aeroplane will weigh 154 pounds. 
Hence each square foot of the wings must sustain 
nearly four-fifths of a pound—a ratio between sup- 
porting surface and weight which is said to exist in 
the case of many birds. The relation of the total 
weight (300 pounds, including the aeronaut) to the 
motive power is unfavorable. Némethy has patterned 
the wings of his aeroplane after those of a swallow. 
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MILK PRESERVATIVES.—M. Wynter Blyth detects the 
presence of added preserva- 
tives in milk by the following 
simple process. To 10 C.c. of 
each sample of milk to be 
tested, and to 10 C.c. of ster- 
ilized milk known to be free 
from preservative, 2 C.c. of 
very strong solution of alka- 
line litmus is added. All the 
tubes are then examined, and 
if not of the same shade of 
blue as the control tube, semi- 
normal NaHO solution is add- 
ed to them until the tint is 
identical. All are then 
plugged with cotton wool and 
heated in the water bath to 
80 deg. C. for ten minutes, 
After cooling, each tube, in- 
cluding the control tube, is 
inoculated with 0.5 C.c. of a 
mixture of sour milk in water 
(1 C.c. of milk in 200 C.c. of 
water). They are then al- 
lowed to stand at ordinary 
temperature for twenty-four 
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hours. If the control tube be not then white, or 
nearly so, the series should be allowed to stand longer. 
The tubes of milk containing added preservative will 
then be found to be blue or pink, while those which 
are pure will be white, like the control tube—Analyst. 
ee 
The Color of Skylight. 

Dr. N. E. Dorsey treats on the color of polarization 
of blue skylight in an article in the Monthly Weather 
Review. The subject has been considered of great 
interest for hundreds of years. Leonardo da Vinci 
considered that the blue of the skylight is due to the 
mixing of the white sunlight reflected from the upper 
layers of the air, with the intense blackness of space. 
Sir Isaac Newton thought that the reflecting particles 
were small drops of water. This theory was at first 
generally accepted, but in 1847 Clausius subjected it 
to a strict mathematical analysis. He proved that the 
light of the sky cannot be due to the reflection of 
sunlight in small drops of water. Tyndall, in 1869, 
demonstrated that when the particles causing the tur- 
bidity are exceedingly fine, scattered light is not only 
a magnificent blue, but is polarized in the plane of 
scattering; the amount of polarization is a maximum 
at an angle of ninety degrees with the incident light, 
and the definition seen through it is unimpaired by 
the turbidity. Lord Rayleigh undertook the analytical 
treatment of the subject, and proved quite recently 
that about a third of the total light from the sky may 
be accounted for by the scattering produced by the 
molecules of oxygen and nitrogen in the air entirely 
independent of the presence of dust, aqueous vapor, 
or other foreign matter. 

From these and other observations and investiga- 
tions it is evident that the color of the sky is independ- 
ent of the angular distance of the point observed 
from the sun—being a function of only the state of 
the atmosphere and the thickness of the stratum ob- 
served. Careful observations on the color of polariza- 
tion of the light from the sky, therefore, supply data 
determining the amount and size of the particles float- 
ing in the air, be they dust or water, and as any 
change in the state of the atmosphere will affect these 
quantities, such observations should be of ever-increas- 
ing importance to meteorology. 

Ne 


A NEW SEMI-DRY BATTERY. 

The use of dry batteries in the operation of many 
devices, for open-circuit work, has so greatly ex- 
tended that it is said in the United States alone about 
ten million cells are annually consumed. 

It has been observed, however, that there is a certain 
continual deterioration going on, even when the bat- 
tery is not in use, which causes a variation in the 
output of amperage of current to such a degree that 
not more than half the quantity is given out at the 
end of a few months as when the battery was first 
made. 

Despite this fact the dry battery is extremely popu- 
lar on account of its convenience, cleanliness, porta- 
bility, easy application and inexpensiveness. 

Within the past few years much study and pro- 
longed experiment has been given to the improvement 
and efficiency of the dry battery, resulting in the 
production of an improved form called the “Hydra 
Double Battery,” which is a sealed semi-dry cell and 
is the subject of our illustrations. 

This battery has been in successful and growing 
use in Germany and other foreign countries for the 
past four years or more and. has largely supplanted 
many other kinds of batteries. It is the invention 
of Prof. Paul Schmidt, Carl Koenig and Robert Krayn, 
and combines the best proportions and balance of 
materials calculated to produce the highest efficiency 
in the steadiness and volume of current under the 
most exacting circumstances. It received the highest 
award and gold medal for batteries at the Paris 
Exposition. 

Referring to the illustration of a section of single 
cell and beginning at the center, A is a cylinder of 
zinc closed at the bottom end and open at the top, 
holding in its interior a special liquid electrolyte, and 
is also connected by an insulated wire, F, to the outer 
thick zinc cylinder, E. The zinc'cylinder, A, it will 
be observed, is placed within the carbon cup, C, with 
an absorbent paste depolarizer, B, between the two 
surfaces, the.cup having a terminal at its upper end 
and its lower open end sealed up with pitch through 
which wire, F, passes. Outside the carbon cylinder 
is a dry-pressed generating depolarizer, D, inclosed in 
a network of linen, which is encircled by -the outer 
zinc, E, from which the other terminal rises to the 
top of the cell. Over all the elements at the top 
is sawdust and absorbent cotton, and from this rise 
vent tubes, G, which pass through the asphalt top. 
The whole is inclosed in a thin outer metal casing 
insulated from the outer zine cylinder, ZH, by which 
the battery is protected from dampness and other 
injury. A small chamber in the carbon cylinder, C, 
at the top just above the inner zinc, A, allows the 
electrolyte in latter to overflow occasionally and keep 
the absorbent paste, B, ‘slightly moistened. The 
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moisture thus absorbed passes from B through. the 
porous carbon, C, to the dry absorbent, D, thereby 
maintaining it in proper condition for the generation 
of a current when the terminals of the battery are 
connected. The perfectly dry condition of the gen- 
erating depolarizer, D, prevents any local internal 
action when the cell is not in use. The double sur- 
face of zinc provided by having an inner and outer 
zine: cylinder, as well as the depolarizing material 
on the inner and outer side of the carbon cylinder, 
give the battery a remarkably constant voltage, low 
internal resistance and high capacity, with the added 
advantage that the moist electrolyte is brought to 
the relief of the decomposing paste, keeping it per- 
manently humid, giving the cell excellent power of 
recuperation after long use. The larger sized single 
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AN AUTO HYDRA SPARKING BATTERY. 


cell has an initial current of 22 to 30 amperes at 1% 
volts. 

In another view is a group of four cells in a rectangu- 
lar metal case arranged for use in connection with a 
sparking coil for automobiles or gasoline engines. The 
largest size gives a discharge of 30 amperes at 6 volts. 

We have had a set measuring 11 inches long, 7 
inches high and 2 inches wide of this kind in use on 
a yacht, sparking a gasoline engine with very satis- 
factory results. 

We have also seen a group of these batteries operate 
an electric fan very successfully, also portable minia- 
ture electric flash lights and gas lighters. Its con- 
stancy of output of current is one of its special 
features. 

The manufacturers, who control the battery for 
the American continent, are the Hydra Double Battery 
Company, 32 Broadway, New York, which is composed 
of a number of well-known successful business men, 
and we are advised that they are introducing a special 
return system of used-up batteries and allowing reason- 
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able compensation therefor. They also guarantee the 
capacity of every battery they make. 

There is no question that a battery of the character 
described should come into general use'‘and prove very 
effective for all classes of open-circuit work. 

A painstaking inventor has devised an apparatus 
for measuring the vibration of a telephone transmitter 
by means of a ray of light reflected from a small 
mirror cemented to a steel pinion set in watch jewels, 
says The Engineer. To the center of the diaphragm 
is soldered a needle which presses on a_ steel arm. 
This arm is perpendicular to the pinion and in the 
plane of the mirror. The slightest vibration is trans- 
mitted through the needle and arm to the mirror, 
causing it to oscillate and thus deflect the beam of 
light. In an experiment a diaphragm excursion of 
one three-thousandth of an inch deflected the spot 
of light on a screen 25 feet away 2 inches. The tick- 
ing of a watch gave noticeable deflections,-and loud 
sounds produced deflections of 2 feet. 
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THE FAILURE OF THE BROOKLYN BRIDGE. 

The collapse of a portion of the Brooklyn Bridge 
during the recent hot weather was a serious event, 
that might easily have become a great public calamity. 
It is best to recognize this fact. For several hours, 
and for aught we know, for several days, a portion 
of the northern roadway of the bridge, measuring 
70x30 feet, was entirely detached from its support- 
ing cable and was only held up by the indirect sup- 
port which it derived from the adjoining floorway. 
The case is analogous to that of an upper floor of a 
house from which the front wall has fallen out, which, 
in spite of the fact that the support on one side of 
the floor is gone, is still held up in a sagged condition 
by the natural resistance of the floorway to bending. 
There is this difference, however: the three remaining 
walls of the house will hold the floorway indefinitely, 
or until it decays, whereas, in the case of the Brook- 
lyn Bridge there was an enormous increase of load 
thrown on the nearest suspenders to those which gave 
away, and with every fresh suspender that broke, the 
load was proportionately increased upon those that 
remained. We do not hesitate to say that, had a few 
more adjacent suspenders failed, the floor under the 
north cable would have ripped from the cable with a 
cumulative action throughout the whole length of the 
main span of the bridge. 

As everybody knows by this time, the accident was 
due to the breaking of certain suspenders (nine in 
all) on the most northerly of the four main cables of 
the bridge. The immediate question to be solved is 
that of the actual cause of this failure. One of the 
engineers of the bridge has given out that it was 
the excessive heat. This is only partly true. The 
excessive heat was the occasion but not the cause of 
the disaster. The direct cause is to be found in faulty 
construction, coupled with the action of the elements. 
And let it just here be clearly understood that, in spite 
of the increased load which has been put upon the 
bridge, it is an absolutely safe structure as regards 
the four great cables themselves. The suspenders, 
moreover, by which the roadway is hung from the 
cables, are amply strong to carry even their present 
loads, provided these suspenders are subjected only 
to the simple pull or tensional strain for which they 
were designed. The floor system (including floor beams, 
stringers and stiffening trusses), though of antiquated 
design, and not at all of the kind that would be built 
in a modern suspension bridge, is sufficiently strong to 
carry with safety the present weight of the bridge, 
provided, however—and we cannot lay too much stress 
upon this—that it is subjected to a very thorough and 
frequent system of inspection in all its parts. We have 
said that the suspenders are amply strong for their 
work; but in saying this we draw attention to the 
fact that the method of attaching the suspenders to 
the floor system, particularly at the center of the main 
span, is poor and cheap in design, and liable to rapid 
deterioration unless it is carefully watched and fre- 
quently painted. 

In general, the floor system is suspended from the 
main cables by wire cables which are spaced 7 feet 6 
inches apart, there being a suspender located immedi- 
ately above each transverse floor beam of the bridge. 
The suspenders for 30 panels on each side of the center 
of the main span consist of 25-inch steel rods, these 


‘being used in preference to wire, because of the con- 


venience in making connections. Connection is made 
to the main cables by means of a split steel band, be- 
tween the ends of which an eye in the upper end of the 
suspender is bolted. The lower end of the suspender is 
threaded and passes down through a trunnion-block or 
rocker-bearing which is bolted beneath the floor beams, 
the amount of the load put upon the suspender being de- 
termined by screwing up the suspender nut against the 
underside of the block. The whole arrangement is shown 
clearly in the accompanying line and perspective draw- 
ings. It will be noticed that the suspender is free to have 
a pendulum motion parallel with the axis ‘of the bridge, 
and in the plane of the cable to which it connects. 
The object of using these “pendulum  suspend- 
ers,” as they are called, is to provide for the longi- 
tudinal movement of the floor system under changes 
‘of temperature. In the considerable range of tempera- 
ture which occurs in New York in the course of a ycar 
it is found that, in the 1,600 feet of floor between the 
Brooklyn and New York towers of the Bridge, there 
is a maximum change of length of 14 inches. To 
provide for this the stiffening trusses are cut in two 
at the center and anchored firmly to the towers, an 
arrangement which results in the cut ends of the 
trusses moving together in the summer and drawing 
apart in the winter, the total horizontal movement 
of each truss being 7 inches. The main cables over- 
head, however, at this point are affected differently. 
Under an increase of temperature, they lengthen, and 
of course, sag toward the river. In the winter-time, 
contracting, they shorten and the center rises, the ex- 
treme rise arid fall amounting to between 3 and 4 feet. 
Although the center of the cables has a considerable 
vertical movement, it has no movement in a horizontal 
direction, while the end of each truss has, as we have 
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seen, a maximum movement horizontally of 
7 inches. From this it is evident that the. 
suspenders, particularly toward the center 
of the truss, will have a pendulum move- 
ment in the direction of the length of the 
bridge, the top of the suspenders remaining 
stationary, while the bottom connection at 
the trusses will swing forward and back- 
ward, through an arc which will vary accord- 
ing to the changes in temperature. To this 
also must be added the vertical movements 
of the cable and the horizontal movements of 
the trusses due to concentrated loads passing 
over the bridge. The oscillations due to tem- 
perature changes are slow and comparatively 
imperceptible, those due to moving loads are 
more rapid, and they may be observed by 
anyone who will stand and watch the slip 
joint on each side of the passenger footway 
at the center of the bridge. 

The longitudinal movement of the trusses 
necessitated some flexible or hinged joint 
where the suspenders make fast to the latter. 
The device adopted is shown in the accom- 
panying engravings. It consists of a trun- 
nion-block, whose trunnions rotate in cast- 
iron bearings which are riveted to the under 
side of the upper chord of the floor beams. 
The threaded lower end of the suspender 
passes freely through a hole bored through the trun- 
nion block, and the strain on the suspender is adjusted 
by means of a nut underneath. In our line-drawing 
showing the slip joint in the truss, the dotted lines rep- 
resent the position of the two ends of the trusses under 
the conditions of high temperature and local loading 
which produce the greatest extension of the trusses. AS 
the maximum travel of each truss is 7 inches and tlie 
end suspenders are only 20 inches long, it will be seen 
that the trunnion-block must rotate in its bearings 
through a considerable arc, as the trusses move to and 
fro. If the frictional surfaces of the bearing are accu- 
rately turned and lined up, and if they are kept per- 
fectly clean and thoroughly lubricated, the strain in the 
suspension rod will be simply one of tension due to the 
load imposed upon it; but it can easily be seen if the 
trunnion bearings should become rusted, or if foreign 
material would get into them, it would present’ en- 
ormous frictional resistance to turning, and a heavy 
bending strain would be thrown upon the suspenders. 

We believe that originally it was intended to have 
these hinged joints lubricated; but it is certain that 
for a great many years no such care has been taken 
of them. The water has been allowed to run in, and 
there is no doubt that what with poor workmanship, 
severe rusting, and much heavier loading than was 
intended, the trunnions have turned with enormous 
resistance, and a heavy bending strain has been 
brought upon the suspenders, the bending being first 
in one direction and then in the other. These reverse 
strains would be greatest at the trunnion-block, and 
here unfortunately the rod is weakest, being cut 
away by the thread. Moreover, rainwater settling 
between the rod and hole in the block through which 
the rod passes, has rusted the metal badly on the 
threaded rortion of the rod. It was only a question 
of time before these reversed bending strains caused 
fracture to commence at the root of the threads and 
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BEARING CAP.— 


DETAILS OF ONE OF THE HINGED JOINTS, SHOWING WORN CONDITION 
OF TRUNNION-BLOCK WEARING SURFACES, AND FRACTURE OF SUS- 
PENDER BY BENDING. 


work toward the center of the rods until the section of 
the remaining metal was too small to resist the natural 
tensional strain due to the load, and the rod parted. We 
present a correct drawing ot the ends of one of the bro- 
ken suspenders, showing how the outer portion of the 
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SKETCH SHOWING, IN DOTTED LINES, MAXIMUM 
HORIZONTAL MOVEMENT OF TRUSSES, DUE TO 
SUMMER HEAT AND MOVING LOADS. 


metal was rusted, the inner portion showing a bright p 


metallic fracture, T° condition of this fracture, we 
consider, indisputably proves the truth of our theory 
of the cause of failure. Attention is drawn also to 
cur drawing showing the deeply scored condition of 
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the bearings, the trunnions of the rocker 
block being worn down from a quarter to 
three-eighths of an inch, and the cast-iron 
journals in which they were seated being also 
badly worn away. The deep scoring on the 
trunnions is due to hard spots in the cast- 
iron journals. The condition of these parts 
is an exceedingly interesting study tw the 


Snsoera engineer, and they tell the story of the 
ppniiee breakdown with very strong emphasis. 
Rockets +P) Cc The disastrous bending strains on the 


suspenders decrease as the suspenders be- 
come longer, for the reason that the arc of 
rotation is considerably less; but the amaz- 
ing conditions of these central joints, as 
‘shown in our’ drawings, render it impera- 
tive on the part of the bridge authorities 
to inspect carefully every one of the total 
240 suspenders at the center of the bridge, 
which are of similar construction. Not only 
should they be inspected, but some new and 
less crude design of connection should be 
put in. Care should be taken moreover to 
ensure a constant lubrication of the wearing 
parts, and the joints should be so covered 
in and painted that the destructive effects 
of the weather would be reduced to a mini- 
mum. As it is the weather has free play, 
and this important organic element of the 
bridge has about as much protection as a barn-door 
hinge. 
————>+ o> o>____—- 
Glass Paving Material. 

The Paris municipality is experimenting with glas3 
paving material. The glass is submitted to a process 
called devitrification, which leaves a hard, smooth, 
opaque, non-porous substance which does not retain 
damp or odors and possesses remarkable resistance. 
Two of its drawbacks are its great expense and its 
resonance. 

a A 
‘The Current Supplement, 

The current SUPPLEMENT, No. 1335, opens with an 
illustrated article showing the very latest develop- 
ments of Open-Hearth Furnaces. “Art Canons—His- 
toric and Prehistoric” is by Prof. Thomas Wilson. 
“Recent Studies of Old Italian Volcanoes” is by -Archi- 
bald Geikie. “Automobiling in the West” is by Charles 
B. Shanks, and is illustrated by seven engravings, 
showing how the motor carriage fought its way 
through the Sierra Nevada Mountains. “Charcoal 
Production and Recovery of By-Products in Germany” 
is an important technical article. “Is Alcohol a Food, 
a Poison or Both?” is a critical paper by Dr. John 
Madden. The Selected Formule column is devoted in 
this issue to “Cements and Lutes.” 
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RECENTLY PATENTED INVENTIONS. 
Engineering Improvements. 


ROTARY ENGINE.—Henry F. FAr.ey, 
Kalona, Iowa. The piston of this rotary en- 
gine has a yielding piston-head. In the cylinder 
a valve-abutment is mounted, having a cam- 
surface for pressing the piston-head. The 
abutment is hollow, is connected with the 
steam supply, and is arranged to open into the 
cylinder. Slide-valves control the amount of 
steam passing from each abutment into the 
cylinder at the time an abutment is in an 
inactive position. The engine is characterized 
by its simplicity and durability. 


Mechanical Devices. 


TURBINE WATER-WHEEL.—WI.LLIAM W. 
TYLER, Dayton, Ohio. By reason of the im- 
provements made by the inventor the cylinder- 
gate is completely balanced, and the pressure 
of the water tends neither to open nor to close 
the gate at any point of its position. The 
course of the water through the chutes is 
always smooth, and the water is not obstructed 
by the sharp edges of the gate projecting in 
the water course. Hence, the full power of the 
waterhead is utilized to the greatest profit. 


MACHINE FOR MAKING PASTED TUBES 
FOR CIGARETTES.—ANATOLE BENO!T, JULIEN 
GUENIFFET, and JuLES NICAULT, Rue Daguerre, 
Paris, France. The improvements which form 
the subject of the present invention consist 
notably in the particular construction of a 
tube-forming device, of a  paste-distributer, 
and of a tucking device. These devices are! 
combined so as to form a machine for pro- 
ducing a cigarette-tube which is pasted and 
closed at one end. 


MOVABLE REGULATING RAIL FOR 
PIANOS.—VeEtTaL Bussier, 677° MacDonough 
Street, Brooklyn, New York city. In grand 
pianos, when the hammer strikes two strings 
in obedience to the pedal action, the hammer- 
felt is cut in; and when the hammer subse- 
quently strikes the three strings the tone pro- 
duced is uneven, as the third string receives 
a harder blow than the other two. In upright 
pianos the hammer-rail is moved toward or 
from the strings by the soft pedal—an ar- 
rangement which is defective since the lever 
on the hammer-butt is cut and worn in a 
very short time. To overcome these defects 
the inventor has devised a means for varying 
the distance between the heels of the jacks and 
the buttons in the rail. A richer tone is 
thus obtained-—-a tone which is permanent. 


DUMPING-SCOW. — JoHN M. Goopwin, 
Manhattan, New York city. The inventor has 
provided a simple means for causing the dis- 
charge and for preventing the careening of the 
scow. Cargo-carrying compartments of V- 
shaped cross section are provided. 


SAWMILL.—JameEs L. Grant, Johnson City, 
Tenn. By means of this sawmill quarter- 
sawed wood can be more effectively produced. 
A carriage is employed on which a log is held 
to turn around its longitudinal center, and 
a saw is arranged to cut radially into the log 
from the outer surface to a point near its 
center. With this machine a log can be sawed 
into fourteen sector-like parts. These parts 
can be cut into planks, each a full broad fig- 
ure quarter-sawed. 


EXPANSIBLE PULLEY.—Joun W. HiIt- 
LAND, Manhattan, New York city. The pur- 
pose of this invention is to construct a simple 
form of expansible pulley and to provide a 
means practically constituting a portion of 
the pulley whereby the driving-face may be 
quickly and conveniently increased or de- 
creased in diameter, thus obviating variable 
motion. 


CONVEYER MECHANISM.—Dr. SAMUEL M. 
JENKS, Madison, So. Dak. In the construction 
of the Jenks system of overhead-track, over- 
head-carrier, and overhead conveying mechan- 
ism, a radical departure has been made from 
similar contrivances. The most striking 
feature is to be found in the haul-rope. A 
permanent loop is made in the haul-rope; 
and this feature is the basic principle of the 
whole system. By reason of this permanent 
loop a direct draft is obtained in lifting the 
load. The merits of, the direct draft are too 
obvious to require extended comment. The 
permanent loop is used in connection with a 
novel automatic interlocking sling-pulley. By 
reason of this pulley the amount of haul- 
rope required is reduced by 16 to 18 feet; 
friction is lessened; the haul-rope is prevented 
from twisting; the force necessary to return 
the empty sling and carrier, and bring the 
sling back to the load is diminished; and the 
strain on the haul-rope is so relieved that 
the two sections of the pulleys separate of their 
own weight. The Jenks steel-bar track differs 
from other tracks in so far as both legs of 
the angles are supported, stiffening the track 
far more than usual. 


BICYCLE-RACING MACHINE. — JosEPH 
MATTHEWS, New Bedford, Mass. The purpose 
of the invention is to provide an apparatus 
for enabling bicycle-races to be conducted in 
a limited area, without the necessity of the 
machines’ actually traveling over the distance 
supposed to be covered in the race. This end 
is attained by mounting the machines so that 
they do not move bodily and by transmitting 
the movement of a rapidly-spinning driving- 
wheel to a dummy-machine which travels on 
a small track. By these means the racing 
effect is obtained. 


APPARATUS FOR UNLOADING CARS.— 
Watson BATCHELOR, Manhattan, New York 


city. The apparatus comprises a cradle poised 
at its middle and provided with a weight, 
the parts being arranged so that when a loaded 
ear is run on the cradle the weight of the 
ear will tilt the cradle. The car is thus 
thrown into an inclined position, whereupon 
the load may be discharged. When the car is 
unloaded the weight at the end of the cradle 
will assert itself to throw the cradle and car 
back to the horizontal position. The apparatus 
is particularly adaptable to unloading freight- 
cars into vessels. 


Miscellaneous Inventions. 


RAZOR-STROP. — WILLIAM G. MOSInR, 
Greenville, Miss. By means of the device in- 
vented by Mr. Mosier, a number of strops 
may be held go that. when one strop is in use 
the others will not interfere with the opera- 
tion of stropping the razor. Each strop may 
be turned readily from side to side so that 
the razor may be applied to either face. 


TREE-PROP BRACKET.—Ropsgert S. McIN- 
TYRE, Riverside, Cal. The tree-prop bracket 
is arranged for movable attachment to a sup- 
porting-post at any desired point, and is 
adapted properly to engage and securely to hold 
the branch of a tree. The branch of a tree 
is not liable to be cut or chafed while it is 
supported. 


AUTOMATIC BIB OR WATER-COCK.— 
DANIEL: H. STREEPER, Norristown, Pa. The 
object of the invention is to provide a con- 
struction whereby the water-valve will be auto- 
matically operated by the water-pressure. The 
bib or cock is so constructed that it can be 
readily taken apart for cleaning. The con- 
struction is simple; the operation is efficient. 
Means are provided for regulating the flow 
of water. 


SEALING-BUCKLE.—Ampsrosz F. THOMP- 
son, Hunter’s Hill, New South Wales. The 
buckle is to be used on mail-bags, and is 
constructed so that the strap securing the 
contents of the bag cannot be unbuckled with- 
out breaking the seal. A buckle of ordinary 
construction underlies a metal bed for sealing 
wax, the bed having a fiat floor and sides 
sightly raised so arranged that the buckle can- 
not be opened without breaking the wax. 


NON-RESEALABLE BOTTLE.—Franxk M. 
WEIR, Monmouth, Ill. The inventor has pro- 
vided a bottle, jug or jar with a simple means 
for sealing it after the original filling. When 
the bottle or jar is open the vessel is so dis- 
figured that the rights of the dealer are fully 
protected and the purchaser insured from dis- 
honest practices. The -1eck of the vessel is so 
constructed that an ordinary cork cannot be 
placed therein. 


COT.—ALBERT A. GREGG, Buffalo, Wyo. Mr. 
Gregg has provided a cot which can be readily 
folded, and which, when extended, will form 
a more secure structure than the cots hereto- 
fore constructed. The cot is so made that 
it can be readily folded or set up for use. 


ROLL FOR ROLLING-MILLS. — Caspar 
HvugEseER, Bruckhausen, Prussia, Germany. A 
core consisting of a tube of steel having a thin 
wall is arranged within the roll body and 
welded therewith. The core of the tube is 
cut a suitable length, and, when in place within 
the roller, projects at both ends outward, so 
that the projecting parts may be pressed at 
their extreme ends into the shape to fit coup- 
ling-crosses. ~The rest of the parts may be 
employed as journals. The rollers are cooled 
from the inside. The weight of the rolling- 
train is reduced; for the new rollers are con- 
siderably lighter than the old. 


LAMP.—CHARLES BP. GERVAIS, Manhattan, 
New York city. An electric battery is used in 
connection with this lamp, a heat or resistance 
coil being employed to ignite a primary wick, 
the fiame of which is instantly communicated 
to the illuminating-wick. As soon as_ the 
illuminating-wick is ignited the current from 
the battery is switched off and the flame of 
the primary wick automatically extinguished. 


BINOCULAR MICROSCOPE.—Josrru Krov- 
LIK, Rochester, N. Y. The optical axes of 
the two object-glasses intersect upon the 
stage. The distance between the two eye- 
pieces corresponds with the distance between 
a man’s eyes. Each object-glass is provided 
with a separate tube in which a mirror is 
located to defiect the rays condensed by the 
object-glass to the eye-piece by a single re- 
flection. Very effective stereoscopic vision and 
high magnifying and dissolving power are thus 
obtained. 


NUT-LOCK.—Epwarp R. CAMPBELL, East 
Ryegate, Vt. The nut-lock comprises a nut 
with a pawl in the nut designed to engage 
teeth on the thread of a bolt whereon the nut 
is screwed. A second pawl in the nut is ar- 
ranged to engage teeth on the material to be 
secured by the nut and bolt. 


FEED-BAG. — GrorGk A. CARLETON, JR., 
Edgewater, N. J. To avoid the, great loss of 
feed occurring when bags of ordinary construc- 
tion are employed, Mr. Carleton has devised a 
false bottom which is fed steadily upward to- 
ward the horse’s mouth so as to keep the fved 
easily in reach of the animal and to avoid the 
necessity of the animal’s throwing the bag up 
ward to reach the feed. 


MARKING-TOOL. — MIcHAEL M. CLARKE, 
Farmington, New Mexico. The marking-tool 
comprises a shank having a head at one end 
which terminates in a point and has its end 
face beveled. The cutting-lip on the head 
extends from the point rearwardly along one 
side of the head. The tool is arranged to make 


a perfect mark on the wood when drawn along 
the edge of a carpenter’s square, straight edge, 
or like instrument. 


MAIL-BOX.—Westey O. Rowe, Yonkers, 
N. Y. The object of the invention is to pro- 
vide in connection with a mail-box a simple 
means for canceling the postage-sipup and 
otherwise marking the envelop while passing 
into the box. The operation of canceling a 
Postage-stamp by this device is practically 
automatic. The time and.expense now re- 
quired for canceling stamps after collecting 
the letters are obviously saved. 


Note.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 
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NEW. BOOKS, ETC. 


ELECTRICAL DESIGNS. Comprising In- 
struction for Constructing Small 
Motors, ‘Testing Instruments and 
‘Other Apparatus. With Working 
Drawings for Each Design. New 
York: American Electrician Com- 
pany. 1901. 8vo. Pp. 262. Price $2. 


A thoroughly practical book with working 
drawings on a satisfactory scale. The de- 
scriptions are clear and concise, putting the 
book in the class which is earnestly desired by 
electricians. It is illustrated by 289 figures. 


THE PRACTICAL ENGINEER 
PooKETBOOK FoR 1901. 
England: Technical 
Company. 1901. 
Pp. 292. Price $1. 


Works of this class are numerous, but there 
always seems to be room for another. The 
first issue of this book was well received last 
year. Considerable care and labor have been 
expended upon the present issue to make it 
even more worthy of popular favor. The tables 
will prove of special value. 


ELECTRICAL 
Manchester, 
Publishing 
Pocketbook form. 


ELEMENTARY ORGANIC ANALYSIS. DETER- 
MINATION OF CARBON AND HYDROGEN. 
By F. G. Benedict, Ph.D. Easton, 
Pa.: The Chemical Publishing Com- 
pany. 1900. 12mo. Pp. 186. Price $1. 
This little manual is presented in the hope 
that the descriptions and processes here re- 
corded will aid in making the method of analy- 
sis by organic combustion more familiar and 
more satisfactory. 


TAXIDERMy. Edited by Paul N. Hasluck. 
London and New York. 1901. 16mo. 
Pp. 160. Price 40 cents. 

The little volume comprises the skinning, 
stuffing and mounting of birds, mammals and 
fish. It does not, of course, compare with 
the sumptuous works of Hornaday and other 
American writers, but it will doubtless prove 
useful to amateurs who do not wish to carry 
their knowledge of the art very far. 


FIELD MANUAL FOR ENGINEERING. By Phi- 
letus H. Philbrick, C.E.. M.S. New 


York: John Wiley & Sons. 1901. 
16mo. Pp. 401. Morocco, gilt. 
Price $3. 


The aim in this work has been to present 
the subjects of the text in a mathematical and 
logical order, to classify all problems _pre- 
sented, and to express the resulting formula of 
every problem in the form requiring the least 
numerical computation ; to furnish a large num- 
ber of useful tables, and to treat the general 
problem of railway engineering more extensive- 
ly than other similar works have done. The 
author has accomplished his task in an ad- 
mirable manner. 


MonicipaL Atcountine. By F. H. Mac- 
pherson, C.A. Detroit, Mich.: The 
Bookkeeper Publishing Co., Ltd. 1900. 
8vo. Pp. 46. 


A comprehensive ‘treatise on the subject of 
municipal accounts is here presented, illustrated 
by specimens of improved forms of books and 
reports, including sinking-fund and instalment, 
or annuity tables, for terms of two to thirty 
years, at rates of interest from 2 to 6 per cent, 
and other labor-saving tables. 


A GLOSSARY OF BOTANIC TERMS, WITH 
THEIR DERIVATION AND ACCENT. By 
Benjamin Baydon Jackson. London: 
Duckworth & Co. 1900. Philadel- 
phia: J. B. Lippincott Co. 12mo. 
Pp. 327. Price $2. 

Neither the typography nor printing of this 
book is comparable with the text. <A good 
glossary of botanical terms in handy form is 
badly needed, and the volume before us seems 
to have been prepared with great care. 


Der GIPS UND SEINE VERWENDUNG. HANp- 
BUCH. Fiir Bau- and Maurermeister 
Stuccateure, Modelleure, Bildhauer, 
Gipsgeiser u. s. w. Von Marco Ped- 
rotti. 45 illustrations. Vienna: 
A. Hartleben. 1901. 16mo. Pp. 264. 


The production of formaldehyde in the last 
few years has increased enormously; Germany 
alone produces yearly an enormous quantity, 
fully half of which is employed in the mann- 
facture of anilin, while the remainder finds 
use in tanneries and paper factories. The pres- 
ent work is especially designed to meet the re- 
quirements of the chemist, physician-apothe- 
cary, and the technical manufacturer. The 
work explains clearly and concisely the methéd 
of manufacturing formaldehyde, its properties, 
and particularly the various uses to which the 
product may be put. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—_You 
wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing theinformation. Im every case it is neces= 
sary to give the number of the inquiry. 


MUNN & CO. 


Marine Iron Works. Chicago. Catalogue free. 


Inquiry No. 1096.—For jobbers of sporting goods, 
guns, etc. 


TURBINES.—Leffel & Co. Springfield, Ohio, U. 8. A. 


Inquiry No. 1097.—For parties to make castings 
for small locomotives. 


“U.S.” Metal Polish. Indianapolis. Samples free. 


Inquiry No. 1098.—For hand and power machine 
for broom factories. 


WATER WHEELS. Alcott & Co. Mt. Holly, N. J. 


Inquiry No. 1099.—For manufacturers of a pack- 
ing that will stand hot or cold weather. 


Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 


Inquiry No. 1100.—For manufacturers of carriage 
bodies for the trade. 


FoR SALE.—Patent. 
Cincinnati, O. 


Johnson, 2 Masonic Temple, 


Inquiry No, 1101.—For a second-hand engraving 
machine for jewelry; also roller top watchmaker’s 
bench. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 1102.—For manufacturers of toys 
and puzzles. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 1103.—For manufacturers of small 
tempered brass springs. 

For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, Wis. 


Inquiry No. 1104.—For power freight elevators. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No. 1105.—For hot air injectors. 

Ten days’ trial given on Daus’ Tip Top Duplicator. 
Felix Daus Duplicator Co., 5 Hanover St., N. Y. city. 


Inquiry No. 1106.—For machines 
paper stencils. 

SAWMILLS.—With variable friction feed. Send for 
Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 

Inquiry No. 1107.—For manufacturers of steel 
enameled pans about 42 inches long by 15inches wide, 
and 8 inches in depth. 

Your advertisement On 1,000 gummed stickers, 5Yc. 
Agents wanted. G. E. Dunbar, 882 Main st., Malden, 
Mass. 

Inquiry No. 1108.—For wood-turning lathes for 
making oval work, such as picture frames. 

Kester Electric Mf’g Co’s, Self-fluxing solder saves 
labor, strong non-corrosive joints, without acid, Chci- 
ago, Ill. 

Inquiry No. 1109.—For lithograph embossedsecrap 
pictures and fancy and colured edge cards. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin’ Machine Co., 149 Varick, cor. 
Spring Sts., N. Y. 


amauiry No. 1110.—For a general line of novel- 
les. 


for cutting 


See our Collective Exbibit—Section ‘“S,” Electricity 
Building, Pan-American Exposition. Standard Weld- 
ing Company, Cleveland, Ohio. 

Inquiry No. 1111.—For manufacturers of child- 
Ten’s toys. 

For SALE.—New process for making oil with fish and 
fish offal is offered for sale or licenses in United States 
of America. Address Foreign, Box 773, New York. 


Inquiry No. 111:2.—For manufacturers of beer 
pottle stoppers. 

For SALE.—Combination pocket dime bank, pen- 
knife, bill holder and match safe. Patent applied for. 
Address John Tanner, 112 N. 4th st., Paterson, N. J. 

Anquiry No. 1113.—¥or a second-hand marine en- 
gine, about four horse power. 

The celebrated “‘ Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foct of East 138th Street, New York. 


Inquiry No. 1114.—For a small family ice ma- 
chine. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N.Y. 


Inquiry No. 1115.—For manufacturers of kites 
for lifting flags, cameras, etc. 

FoR SALE.—Astronomical telescope, silvered glass 
reflector, 6}4 inches aperture,perfect definition garan- 
teed, equatorial stand. ‘Very moderate price. Address 
P. O. Box 115, Mystic, Conn. 


Inquiry No. 1116.—For electric hoists for ware 
houses. 


The Australian Commercial Agency will undertake a 
a few manufacturers, or other sole agencies. Thorough 
knowledge of Australian trade. Highest references. 
The Australian Commercial Agency, 108 Pitt street, 
Sydney. 

, Anauiry No, 1117.—For the manufacturers of the 
‘Hold fast ” skirt supporters. 

WANTED.—A thoroughly competent engineer to push 
in United States of America a new, efficient and eco- 
nomical process, for dealing with large benefit towns’ 
sewage and refuse waters from industry. Address 
France, Box ‘73, New York. 


Inquiry No. 1118.—For a 2% to 30 inch drill press. 


WANTED.—Agents to handle blocks of territory for 
ournew, improved gasoline lighting system designed for 
commercial lighting. Gives better light than electric- 
ity at less expense to operate than oil lamps. Money 
maker for right parties. Address improved Gasoline 
Incandescent Light Company, Ltd., Howell, Mich. 

Inquiry No. 1119.—For machinery for mixing and 
filling cans of baking powder. 

Persons interested in patents of merit are hereby 
invited to inspect Daggett’s safety trolley for use on 
electric cars. It prevents trolley pound, ruhs smoothly, 
does not jump the wire, is easy on the wires. Daggett’s 
safety trolley prevents accidents. Its merits have been 
proven by actual use on three different lines. This 
patent, No. 658243, is for sale. Reference by companies 
using this trolley. Call or address Wm. A. Daggett. 
116 W. Boulevard, Vineland, N. J. 
tomaniny ee: 1120.—For seamless steel tubing 1-8 

Sheet metal, any kind, cut, formed, any shape. Prompt 
work. Metal Stamping Co. Niagara Falls, N. Y. 
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Inauiry No. 1121.— For a buttonhole moistener 
and opener, preferably Miller Brothers. 


Inquiry No. 1122.-For handles 
stamps, 


for rubber 


Inquiry No. 1123.—For centrifugal gold-separat- 
ing machinery. 


mypouiry No. 1124.—For machinery for powder 


Inquiry No, 1125.—For an automobile 
mower (gasoline preferred) with detachable roller. 


Inquiry No. 1126.—For manufacturers of cigar- 
ette cardboard boxes, 


Inquiry No. 1127.—For flexible steel ladder suit- 
able for portable fire-escapes. 


Inquiry: No. 1128.—For a concentrator. 


Tuquiry No. 1129.—For manufacturers of print- 
ing presses, also type for same. 


Inquiry No. 1130.—For manufacturers of paper 
for printing purposes. 


lawn- 


Inquiry No. 1131.—For machinery for making 
toothpicks. 


machines for 


Inquiry No. 1132.—For 
linen collars. 


making 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters cor 
no attention will be paid thereto. This is for 
our information and not for publ cation. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books jegrerred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(8283) F. H. O. asks: What effect, if 
any, has a draught during a thunderstorm? 
Does a draught act as a conductor or in any 
way tend to change the direction of a lightning 
stroke? A. We cannot decide this matter. 
If doors and windows are open during a 
thunderstorm, the air is continuous and the 
path of the flash is direct through the open- 
ings into the house. Doors and glass are bet- 
ter insulators than air, and we feel protected 
to a greater degree when doors and windows 
are shut than when they are open. There 
is little scientifiic basis for this feeling, we 
are aware, but having it we shut the doors and 
windows. 


(8284) J. S.C. asks: 1. What is the 
lifting power in pounds of one cubic foot of 
the gas used in balloons? A. The lifting power 
of any gas is the difference between the weight 
of the gas and the weight of the same volume 
of air. Since these weights vary with the 
temperature and the pressure of the atmos- 
phere, it is common to give them for the freez- 
ing point and the normal barometer, 29.92 
inches. The French aeronauts work upon the 
basis that one cubic meter of hydrogen will 
lift one kilogramme, and ordinary illuminating 
gas will lift about one-half as much as hydro- 
gen. If a closer value is desired, it may be 
obtained as follows: 1 cubic foot of air at 
freezing and normal pressure weighs 1.29 
ounces avoirdupois; 1 cubic foot of. pure hy-. 
drogen under the same conditions weighs 
0.089 ounce avoirdupois. The diffcrence be- 
tween these two weights is 1.2 ounces, which 
is the weight that 1 cubic foot of hydrogen 
will balance in the air. It will lift any 
weight Jess than that. Illuminating gas is of 
varying composition. If its density is taken at 
0.458, its weight is 0.59 ounce per cubic foot, 
and 1 cubic foot of gas will balance a weight 
equal to the difference between 1.29 ounces and 
0.59 ounce or 0.70 ounce. 2. What is the 
lifting power of a perfect vacuum (per cubic 
foot) if such could be obtained? A. The 
question is already answered above. It is 1.29 
ounces per cubic foot, the weight of the air 
in a cubic foot. 3. What is the approximate 
weight per square foot of the gas holder of a 
balloon? A. We do not know. It varies 
greatly according to the material employed and 
the number of coats of varnish it has received. 
The total weight of bag and outfit is much 
more important. 


(8285) R. E. M. writes: I am some- 
what interested in some lead land in this part 
of the country which is as yet undeveloped, 
and with a view of starting to work on same 
at an early date, I write to ask you of your 
opinion of the electrolytic process of treating 
ores as compared with the stamp mill and 
smelter process. I understand there has been 
an electrolytic process whereby lead ore can 
be treated by electricity and a much larger 
per cent of the assayed value of the ore can 
be obtained than by the old method. A. Elec- 
trolyti¢e processes are very rapidly coming into 
use and superseding the older methods of re- 
fining and smelting. We have not published 
any data upon the matter. The machinery can 
be secured from any of the large electric com- 
panies, and any good electric engineer can oper- 
ate the plant. 

(8286) F. F. asks: Can German silver 
wire be used in place of copper wire on volt- 
meter in SUPPLEMENT 1215, if only 1-12 as 
much wire was used and wind it all on the 
bobbin? A. German silver wire may be used 
in place of copper if it be made to meet the 


View. 


same conditions as are specified for the copper 
wire in the description of the voltmeter. 


(8287) E. N. asks: Kindly inform me 
in what issues of the SUPPLEMENT shunt- 
wound and induction coils for medical pur- 
poses are described. A. SUPPLEMENT, No. 600, 
gives the connections of a shunt-wound dynamo 
or motor, and No. 569 contains the instruc- 
tions for making a medical coil. The price 
of each of these is ten cents. 


(8288) G. S. W. writes: I wish direc- 
tions for making an electric dynamo suitable 
for electrolysis and of such size as to consume 
at its full load nearly one man power. Have 
you the plans for one which will-do this? A. 
Yes; in SUPPLEMENT, No. 161, price ten cents. 


(8289) LeM. L. P. asks: Kindly give 


details of charging storage battery for auto- 
mobile. The best current to use, voltage, am- 
peres, etc. A. We recommend Salomon’s ‘“Prac- 
tical Management of Accumulators,” price 
$1.50 by mail, for the purpose you have in 
The chapter upon “Charging” contains 
33 pages. It is obviously out of the question 
for us to give “details” on the point in this 
column. 


(8290) E. H. R. G. asks: 1. What is 
the specific gravity of corn meal, and how is 
it ascertained? A. The specific gravity of 
corn meal would be the same as that of the 
corn from which it was made. This would 
differ with the sample, since the same bulk of 
corn does not always weigh the same. To 
ascertain the specific gravity of corn, weigh 
a quantity very exactly. Weigh it again hung 
in water, and find the difference between the 
two weights. Divide the first weight by the 
difference. The quotient is the specific gravity. 
The corn may be put into a wire basket or 
gauze bag and hung from the balance to obtain 
its weight in water. It must be thoroughly 
wet with the water before its weight in the 
water is taken. 2: Is corn meal heavier than 
water, and is not this the reason that it sinks 
when put into a glass or tumbler of water? 
A. Yes, to both parts. 


(8291) L. H. H. asks: 1. Could you 
please inform me what is the voltage and am- 
perage of one cell of Fuller battery? I have a 
¥% H. P. motor which requires 8 volts and 5 am- 
peres to run it. Do you think 4 cells of Fuller 
battery would run it, giving that power? How 
long do you think they would run it on one 
charge? A. The motor requires 5 amperes at 8 
volts. This is 5 x 8, or 40 watts; 746 watts are 
one horse power. Your motor is a little less 
than 1-18 horse power. You overrate it. 
Four cells of Fuller. battery will not give 8 
volts for any length of time after they are 
charged. Five cells should be used. To obtain 
5 amperes discharge, the cells should be of 
the largest size. They would be run down in 
6 to 8 hours so far that they could not furnish 
enough current to'run full speed. 2. Do you 


think five cells of carbon cylinder battery 
charged with bichromate and sulphuric acid 
solution would run it six hours? A. Yes. 


(8292) S.C. asks: 1. What should I 
use for the lining of the cells of the plunging 
bichromate battery described on page 394 in 
“Experimental Science’ in the absence of 
gutta percha? A. Nothing will completely re- 
place hard rubber for the cells of a battery. 
Glass cells are the next best, but they are 
fragile. Next to glass is a wooden box with 
a thick coating of asphaltum upon the wood 
of the box. This should be frequently renewed. 
2. Which would be the most efficient way of 
connecting the cells of this same battery? A. 
If the battery is to be used for cautery, or 
for sudden heating, connect in multiple; if for 
power, connect in series. 


(8293) I. M. A. asks: 1. Where can I 
get descriptive illustrated article on electric 
plants of the United States navy? A. No 
single article contains this information. It is 
scattered through the files of the technical 
electrical press for the last three years. 2. 
Name some good book on incandescent wiring 
that gives diagrams with full explanations as 
to putting in all kinds of switches. A. Her- 
rick’s “Modern Switchboards,’ price $3; Kil- 
gour, Swan and Biggs’ “Electrical Distribu- 
tion in Theory and Practice,” price $4; Walk- 
er’s “Electric Lighting for Marine Engineers,” 
price $2; Davis’ “Standard Tables for Elec- 
tric Wiremen,” price $1; Noll’s ‘How to Wire 
Buildings,” price $1.50. All these are help- 
ful in the various parts of the work. 


(8294) W. W. P. asks: 1. Can lithium, 


ealcium, barium phosphates, potassium and 
zine be used in colored lights, and what salts 
of these elements, and which phosphates will 
give the best results? A. The chemistry of 
this inquiry seems to be slightly mixed, but 
it will not explode as some of the compounds 
would if they were mixed as badly. In gen- 
eral, it may be said that chlorides and _car- 
bonates of lithium, barium, strontium, etc., 
are used for colored lights. Phosphates do not 
seem to be adapted to such a use. 2. How are 
ammonia, sulphate of copper and oxychloride 
of copper (Cu,OsCle4H,O) made commercially 
and in the laboratory? A. Ammonio-sulphate 
of copper is made by adding ammonic hydrate 
to a solution of sulphate of copper in water, 
till the precipitate which is formed at first is 
dissolved. A clear blue liquid results. The 
oxychloride of copper is a common paint under 
the name of Brunswick green. For its manu- 
facture consult works on the manufacture of 
paints. 3. What furnishes the oxygen neces- 


sary for combustion in the following: Chlorate 
of barium, 2 ounces; nitrate of barium, 3 
ounces; sulphur, 1 ounce? A. All chlorates 
contain a large proportion of oxygen and are 
very unstable compounds, easily decomposed, 
often with violent explosions. It is from 
potassium chlorate that oxygen is manufactured 
for commercial uses. Nitrates contain three 
equivalents of oxygen. Potassium nitrate is 
used in the manufacture of gunpowder because 
of the oxygen it furnishes to consume the 
carbon and the sulphur. The compound whose 
formula you give is explosive. 4. I recently 
saw that “flowers” is the name applied to dis- 
tillates, but I also saw that ‘“‘fioreszinci’” is 
oxide of zinc. What, therefore, is flowers of 
zinc? <A. We are not familiar with the usage 
of the word “fiower” as a distillate; nor do 
we find any such definition given in Webst'er. 
It may be sublimate was used where you read 
distillate. In this sense of flowers, the word 
simply means a fine powder. Flowers of zinc 
is finely powdered zinc oxide as used by the 
druggist in preparing ointment. 5. Where can 
copper disulphide and mealpowder be bought, 
and how much does mealpowder cost? A. Ap- 
ply to the nearest druggist. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


July 23, 1901, 
AND EACH BEARING THAT DATE. 


{See note at end of list about copies of these patents. ] 


Advertising device for doors, M. J. Quinn.. 678,902 
Alarm. See Fire alarm. 
Alkali metals, apparatus for electrolysis of 

the salts of, H. S. Anderson .. 678,851 
Annealing box, W. E. Harris.. - 679,145 
Antiseptic applying apparatus, 679,262 
Armature winding, W. Lau... 679,284 


Artillery mount, field, L. L. Driggs 
Autocar starting means, Hope & Buckley 
Automatic brake, J. Hughes aver ecavaceveneieyatets 
Axle, vehicle, B. Ss. Morden 
Baling press, W. R. Colman 
Barrel, 0. H. P. Cornell.... 
Barrels, manufacture of, 0. H Corne. 
Basket and cover therefor, H. J. Sitterly. 
Bearing, vertical shaft, P. L. Kimball..... 
Bicycle driving mechanism, M. L. Nichols.. 
Bicycle handle bar, L. L. Luce............. 
Bleaching powder, apparatus for making, P. 


679,113 
679,024 
679,001 
679,180 
678,941 
679,277 
679,276 
678,985 
679,078 
679,283 
679,086 


678,970 
679,096 
678,898 
679,054 


Naef 
Blending machine, automatic, 8. 
Bobeche lifter, M. O’Carroll...... we 
Book support, shelf, G. J. Kraushaar 
Boot or shoe trimming machines, attachment 
for grinding shank cutters for, G. A. 


Knowlton .........eeeeeeeee eecccceccee 679,027 
Bottle caps, device for applying, A. Baum 

Barten 2... ccccccccsccccccece eocseeeee 679,012 
Bottle filling machine, R. R. Stone... -. 679,064 
Bottle, non-refillable, P. F. Lenhart... : 679, 173 
Bowling alley pin, Barrett & Phillips...... 679,205 
Box lock, cigar or other, F. H. Mitchell.... 679,030 
Brake shoe, W. BE. Gorton................% 678,997 
Brick or artificial stone, mold for, : 

Kimble .........cccecccccccccccccccees 679,232 
Broiler, A. Tenu.......cc.csecececeee .« 679,130 
Brush, shaving, "Nettlich’” & Korzinger 678,971 
Buckle and hame tug loop, combined trace, 

ATS a5 ,0'5 iecste sis bie: Sivie ois /o10-aseo sieve a-e's 679,282 
Buckle, suspender, A. A. Abrams....... os 679,200 
Bungs, implement for operating sprin, BE. 
- &. Pb hillips fa Gulwisiee ea erie 679,160 
urgle lar root ar for window gratings, ° 
Larmore eeisia'e S Sere sedi bie . nesesateaes 679,028 
Button, W. Horni 679,052 
Button, collar, J. ee 679,157 
Calender roll grinding machine, TJ. Linton??? 678,961 
Calipers, micrometer, E. Giebeler.......0.. 679,258 
Camera, C. W. Barnekov......... « 679,271 
Can cutting. machine, F. W. Prael. oe 678,901 
Can filling machine, F. D. Cleveland.. 678,862 
Can or vessel, E. M. Jones..........-.+00- 679,171 
Car bolster, railway, G. I. King.. . 678,885, 678,886 
Car brake, T. x Yland....... cc. ceeeeeeee 679,150 
Car cow jing, BE. Wade..... + 678,921 
Car draft ieging, J. Timms.. 679,194 
Car fender, R. F. *Preusser.... » 678,975 
Car loader, C. D. Cole........ 679,048 
Car, ore or gravel, F. Peteler - 679,033 
Car platform closure, W. M. King, Sr. 679,080 
Car seat, F. G. Koehler................ 679,081 
Cars, ete. » operating lever for hand, J. ‘L 

TWYMAM 68 oie sie Seis ccee ae bce leie bade eee ee 679,095 
Carbureted air, making, S. C. North. - 678,973 
Carbureter, G. Fischer............ eee 679,019 
Carbureter oil feed, G. Fischer. - 679,018 
Carpet fastener, G. B. Somers....... 678,910 
Carriage washing device, F. W. M Mott..225: 678,967 
Carrier. See Stone carrier. 

Carving and delineation machine, A. C. 

Meron ...ccecccccccceccscceee eecccecee 679,120 
Cash indicator, D. K. Allison........... 679,250 
Cash register, D. W. Harper... - 679, 073' to 879,075 
Cash register, G. Browning............ eee. 679,251 
Cataphoric pad, J. F. Mossberg. - 679,239 
Cheese press, L. Middleton...... - 678,965 
Cigar mold, S. K. Snavely...... . 678,986 
Circuit breaker, C. E. Holmes... . 678,881 
Circuit breaker, H. P. Ball...............- 678,991 
Circuits, controlling high potential, E. W. 

Rice, Fr. 6s go vig o's vies oie 2 be 9 oiee ei aleie'sie 678,905 
Cleaning and polishing compound, L. G. 

TOMOOR esas eioc8idg Sais sels e eyaiere e Sie bles oes 678,919 
Clock, electric, G. Hookham......... - 678,953 
Cloth cutting machine, G. E. Lewis . 679,056 
Cloth folding and holding device, N. P. 

Denckla .......e cece ec sec eeeeee seceeee 678,945 
Clutch hub, friction, J. McCaffrey..... seeee 679,060 
Coal dust ‘and carrying it to furnaces, ap- 

paratus for producing, F. de Camp..... 679,046 
Coat, J. De Mayo...........eee0. 678,996 
Cock, J. Garnier........... . 679,071 
Cock, stop, Staedeli & Vogt...... eecceceeee 679,062 
Coil retaining device, J. T. H. “Dempster. . 672.°64 
Coin receptacle, Burns & Strauss.......... 2 679.216 
Collar fastener, J. H. Emerson............. 679,118 
Commutator for dynamo electric machines, 

Merrick...........06- eecccccecee 678,964 
Compress, J. C. Davis.......... 678,943 
Concentrator, J. J. Montgomery 679,155 
Concrete material, producing elastic, Nobis 

& Wenzel ........ccccccccccccccccvece 679,158 
Conduit plow, J. Hoffman... - 678,880 
Corn chopper, C. E. Lykke..............506 679,177 
Corn from the cob, machine for cutting 

green, S. E. & W. W. Morral.......... 679,156 
Cotton. press self-locking door clamp, J. A. 

Westbrook ........ ccc cece e ccc eeccveee 678,923 
Crate, buggy, C. Varner et al...... -.- 679,098 
Crayon sharpener, G. O. Anderson. «- 679,126 
Cultivator, D. Hill................ - 678,879 
Cut out block, H. O. Swoboda.............. 678,990 
Cutting articles from sheet material, ma- 

chine for, J. J. Breach..............00- 678,935 
Cycle, motor, G. W. Manson. «.. 678,963 
Damper regulator, E. G. Tilden. 2 22IIITT 678,917 
Die head locking mechanism, H. W. Oster. 79, 
Discharging apparatus, BE. P. Waggoner. 679,042 


Disintegrating mill, J. Sackett 
Display rack, W. a Blandin cghesdielé o's 
Display rack or stand, W. S. McRay 
Door, J. W. RapPrrrsecsececcceees 


Door check, G. W. Mallory...............- 678,889 
Doors, automatically operating, J. H. Whit- 

AKOP ici bee che cakeek cows ose cote setts 679,009 
Driving mechanism, frictional, S. F. Allen.. 679,270 
Dust absorbent, L. Rosenfeld 78,981 
Dust guard, H. S. Goughnour.. +. 679,021 
Dust pan, H. W. Rogers...........e.seeeee 678,906 
Dye -and making same, black polyazo, O. 

BPNSb ie ce sd ols Siie5 eos bese on Siha ees res 679,221 
Dye and making same, blue sulfur, J. Abel. 679,199 
Dye and making same, orange, P. Julius... 679,172 
Dye, producing blue sulfur, A. Kertesz..... 678,884 
Elbow forming machine, F. Dieckmann..... 678,946 
Electric circuits, locating grounds on, E. M. 

Hewlett ....... ccc ccc ccc eee sce ceeeeeee 678,878 
Electric machine, dynamo, E. W. Rice, Jr.. 678,904 
Electric meter, Barker & Ewing........... 678,929 
Electric metering system, L. Bell sthccee wees. 679,138 
Electric motor, J. A. Heany....... 678,874, 678,875 
Electric motor controller, E. W. Stull...... 678,914 
Electric motor controller, E. W. Stull..... 678,989 
Electrical distribution system, H. E. Heath 678,998 
Mier recAl distribution system, E. W. Rice, 

arassoreiel'ne Pea setejie Bier ave' Wo ahslg ol gS ete olahe) ool 679,006 
lectricat distribution system, Cc. P. Stein- 

Bia aN ial Si Saisiais [oln)sl avala biteia tat’ ious 679,008, 679,092 
Blectrical distribution system, E. J. Berg.. 679,102 
Electrical installation, junction box and 

adapter for, J. Meehan...............6 679,057 
Electrical instrument, J. F. Kelly......... 678,957 
Electrolytic apparatus, liquid feed device 

for, Girouard ..... ccc cece eee eee eee 679,050 
Elevator, A. R. Farmer..............e.e008 679,142 
Elevators, automatic electric stop for, H. 

B. Newhall, Jr.......ccce cece e ce cneeee 679,004 
End gate and scoop board, combined, G. Brit- 

OLN: sore aic ase rere a cc ovee bn sews Wore cine ores 679,165 
Engine. See Rotary engine. 

Engine piston, rotary, H. A. Buck 679,105 
Engine vaporizer, explosive, L. M. Johnson. 679,053 
Engines, electrical sparking device for ex- 

plosive, R. Varley, Jrecssccccccscceces 679,041 
Engines, mixing and controlling device for 
7 gas, R. oma ere Preece scoee 679,263 

ngines, sparking niter for explosive, 

Rhode & Dubord’,...... ceesese 679,243 
Ensilage cutter, E. W. Hopt.. eocccesesee 679,168 
Envelop or wrapper opener, W. S. Timmis. 679,066 
Extension table, H. HEstes.............00005 678,948 
Fare register and tecorder, W. J. Fordney. 678,950 
Feather renovator, J. A. Mooney..... . 678,966 
Feed water regulator, F. M. Chappel 679,273 
Feed water regulator, steam boiler, Bibb & 

Dunean .... geeeeeee - 679,209 
Feeder, boiler, H. H. Clove’ + 679,252 
Fence, wire, Vv. Hoxie..........+6.- 678,954 
Fence, wires, die for joining inters cting, 

V. Hoxie 678,955 
Fiber separating machine, S. B. Allison . 679,164 
Filter, J. J. Betzold. « 678,857 
Filter, A. R. Grever - 678,870 
Filter beds, apparatus for spreading 1 

onto, G. E. Ridgway....... . 678,979 
Filter, driven well, A. E. Hunt + 679,169 
Filter press, oil or other, P. - 678,858 
Fire alarm, A. J. Linden...... 679,176 
Fire extinguishing apparatus, ‘H.’ Bvers- 

MADD ooo ede ods SS eee eiedee ees . 679,049 
Flue cutter, expansible, J. W. Collin: + 679,274 
Foot power machine starter, G. Sims...... 679,190 
Frequency or speed indicating and reg 

lating device, P. M. Mineola niespemeone toe « 679,175 
Fruit picker, H. F. arn « 679,265 
Furnace, McKenzie & Sargent. - 679,240 
Furrow opener attachment, C. S. Kemper.. 679,025 
Garment supporter, A. Henning......... - 679,122 
Gas burner, electrically operated, H. S 

WEDD © cate erie edie ate vidi sie Sie caebleates » 879,197 
Gas cooling apparatus, H. E. Eddy et al.. 679,117 
Gas jet cage, W. C. Perkins..,........¢¢ 679,159 
Gas, making coal, R. S. Moss. wishes + 679,059 
Gold from sea water, extracting, H. C. : 

BU: (oie oieis: dis's, Sis ore eieiorsia es ereie 8.00 6's ace « 679,215 
Governor, centrifugal engine, H. Lentz..... 679,055 
Grain, apparatus for removing and separ- 

ating bran from, Lind & McKee....... 679,233 
Grain, removing and separating bran from, 

Lind & McKee............ cece cece eee 679,234 
Grain, treating spent, J. A. Tilden.. «. 679,065 
Graphophone, T. H. Macdonald..... «+ 679,236 
Grinding machine, S. Diescher.. .. 678,865 
Gun, automatic, 3 M. Browning. bts stare aves « 678,937 
Gun carriage for heavy ordnance, S. N. 

McClean ceccccccsccscccccsccceccsccces 678,969 
Gun parapet mount, L. L. Driggs......... 679,112 
Guns, safety lock for breech mechanism for, 

TL. Le Driggs......sscceeeeee ceeeceeeee 679,116 
Harvester, J. H. Daniel.........ceeeeeeeeee 679,255 
Harvester cutter mechanism, T. S. Brown.. 679,213 
Hat protector, H. C. Dick..........-....6. 679,111 
High. or low water alarm, C. E. Zimmer- 

aiwigrtSio sibye sie Sl ais 4'6S6 0:6/00-8 > ce.8's 678,925 
Hoeing and’ thinning turnips, machine for : 

flat, P. J. Parmiter...........cecceeee 679,090 
Hoops on round silos, water tanks, barrels, 

ete., device for tightening, G. Brett... 679,139 
Hopper, cinder, M. Laux........-e.eeseeeee 679,083 | 
Horseshoe, elastic heel, O. W. Siebenhaar. 679,038 
Hot air furnace, V. L. Sullivan........... 679,093 
Hot water tank, H. A. Buck..... ++ 679,107 
Hub, vehicle, W. J. Holland.:::: nis 679, 230 
Hydraulic coupling, T. C. Prouty..... : 679,005 
Hydrocarbon burner, J. J. Busenbenz. < 679,015 
Hydrocarbon burner, V. H. Slinack........ 679,245 
Hydrocellulose, obtaining, M. C. L. Alt- 

NAUSSE: (eed iraais dake aisrcedieae osees 679,204 
Ice tongs, H. B. McKee. 679,183 
Incubator, G. L. Horrall............. seeeee 678,882 
Indicator. See Cash indicator. 

Injector, C. Prusmann..............eeeeeee 679,127 
Iron into lengths, machine for sawing bars 

of, R. B. Charlton..............eeseee 678,940 
Troning edges of collars and cuffs or other 

starched articles, machine for, F. E. 

Fay cocvcccccosee eee eccccccceececees 678,949 
Jar cover, W. C. ‘Kern.....: « 679,077 
Knitting machine, W. R. Johns. 678,883 
Knitting machine, E. E. Kilbourn . 679,281 
Knockdown tank, H. W. & T. C. Harry... 679,146 
Lace, EB. F. Madden.............e.eeeeee, 678,962 
Lamp chimney removing or elevating device, 

B. C. Caudry.....ccccsscccceccccccees 678,939 
Lamp, electric arc, J. A. Heany. 

678,873, 678,951, 678,952 
Lamp, electric arc, E. Thomson............ 678,916 
Lamp extinguisher, automatic, R. Tattu.... 678,915 
Lamp, miner’s, C. L. Anton..............2. 678,852 
Lamp, portable gas, G. McGovern. -. 679,061 
Lamp socket, J. C. Tournier............. 678,920 
Lamps, locking socket for incandescent elee- 

tric, Barrett & Phillips............ 679,206 
Lathe screw cutting attachment, L. ‘s. 

Monahan ......... eee cccccccccecens 2 679,238 
Lid holder for vessels, Koch & Cogswell. «+ 679,125 
Liquid dispensing and measuring apparatus, 

C. W. Cramer........ccccccesccoee eee 679,254 
Liquid drawing device, ‘Allison & Reete 679,201 
Liquid meter, Duchamp & Philippe.. 679,016 
Lock, D. B. Ozment............... 678,899 
Lock, O. Katzenberger .. 678,956 
Lock, P. Fehling.............cecccceeees 679, 119 
Locking device for doors, ete., automatie, 

Heller .......-..eceeeee evcccceceee 679,023 
Locomotive, R. M. Bryant.. 679,214 
Loom, hand, M. P. & D. Todd. ihe 679,132 
Loom’ thread parter, weft replenishing, J. 

POOP is 05.6:5 soos 3 1 sien eos .0's ohe8 0 eccccece 879,034 
Lubricator, D, H._ Roberts. 678,980 
Lubricator, C. “A. Hirth..... 679,149 
Lubricator, J. J. Tunney.............. --. 679,246 
Measuring and winding machine, cloth, B. 

ANGEPSON 2... . cece eee cece eee eeee 679,101 
Metal article, W. A. Day........... 679,218 
Metal working eaonine. A. Crocker 679,278 
Meter readings, device for recording, C. ‘D. 

FIASKING: .108c SR ae O. te Nios siete noes see eee 678,871 
Milling tool, W. H. Ford..............05 679,143 
Minerals or ores, apparatus for separating 

or concentrating, H. P. H. Brumell... 678,860 
Molding apparatus, J. C. Reed 678,977 
Molding flask, J. ¢. Reed 678,976 
Mop wringer, "L. H. Evans..........00. ecese 678,867 
Motor control, induction. A. H. Armstrong. 678,854 
Motor contral system, .. H. Armstrong: ? 678,853 
Motor control system, F. E. Case........ ee. 678,861 
Movable gate and dredg :,. O. C. Smith..... 679,163 
Mower, lawn, H. Garrewt........cecceceeee 679,020 
Musical instrument pedal action, W. C. 

Bosenbury ..-secessecccccessececereee 678,859 
Musical instrument “tune controlling device, 

BE. de Kleist 2... .....c cece cece cence 679,026 
Nail machine, Smith & Hillard. «. 679,128 
Nut ck, Je W. Fletcher................ . 679,223 


(Continued on paye 78) 
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Without Steam Power shonld \ 
use our Foot and Hand Power & 
Machinery. Send for Catalogues 


A—Wood-working Machinery, 
B—Lathes, etc. 


SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N.Y. = 


§)90ts AND SSUPPLIE 


[23 
IZOCULVERT ST. 
CINCINNATI, O. 


AM LATHE CO. 


Foot and Power 


SHEPARD LATHE CO., 


and Turret Lathes, Plan- 
ers Shapers, and Drill Presses. 
33 W. 2d St., Cincinnati, O. 


THE EUREKA CLIP 


The most useful article ever invented 
tor tbe purpose. Indispensable to Law- 
yers. Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Kook marker and paper clip. 
Does not mutilate tbe paper. Can_be 
used repeatedly. In boxes cf 100 for 25c. 
Yo _be had of all booksellers, stationers 
and notion dealers, or by m:il on receipt 
of price. Sample card, hy mail, free Man- 
ufactured by Consolidated Safed 
Pin Co., Box 21, Bloomfield, \. J. 


FOR LIGHT AND MEDIUM WORK 


this new l4 inch 


«_B. F. BARNES 


Upright Drill is several laps ahead of any 
other drill on the track. It will drill from 
1/16 of an inch up to % of an inch and isa 
strong, weil built, durable tool. 
It doesn’t cost a whole lot either. 
ails are yours for the asking. 


B. F. BARNES COMPANY, Rockford, III. 


The perfect gas or gasoline » engine, 
motor carriage or launch is equipped ; 
with the 


Autosparker -Q=% 


as its sole means of ig- 
nition. No Batteries, 
Belts or Switches. 

Write for catalogue 
S. A. Address 


MOTSINGER DEVICE oe 
M’F’G CO., Fy 
Pendleton, Ind., U. Ss. A. 


GAS ENGINE 
IGNITERS 


for Marine, Stationary and 
) Automobile engines. Will 
save their cost many times 
over in one year. 
Write for circulars. 
The Carlisle & Finch Co., 
233 E. Clifton Ave., Cincinnati, 0. 


Che 


Z°ON 0218 


De- 


Walworth’s 
Solid 
Die Plate 


CB Price List on application to 
WaLwortH MANUFACTURING Co,, 
128 T0136 FEDERAL STREET, BoSTON, MASS. 
“3 D: L.HOLDEN | 
7 REAL ESTATE TRUST BLDG PHILA, PA. 


pD IGE MACHINES 


Rec OLE FE ALED 


G FIRST LE £ D Is! AMERICAN SEPT. 2. 1899. 


AN AUTOMATIC Fiat cceakl 


One that gan a] ways be depended on in 
cases of emergency or accident isthe | 
**MONARCH”’' Engine-Stop System. 
Easily attashed to any engine or com- 
bination of engines. Will scop a 
racing engine and give absolute 
protection from drive wheel #§ 
breaks. No connection with Gov- 
ernor. Not liable to get out of 
order. “Safe, swift, sure.” Send 


for new illustrated Catalog. 
The Monarch Mfg. Co,, Waterbury,Ct. 


aliKes lard and Fast 


Youcould not count 1,000 in a minute. but 
that is, approximately, the number of blows 
struck in sixty seconds by the 


ELASTIC ROTARY BLOW 
RIVETING MACHINE 


for riveting together articlesof Hardware, 
Bicycle Chains, Mechanics’ Tools, Agricul- 
tural Imptements, Sewing Machine Attach- 
ments, etc. Six sizes 1-16 to 3 inch. 


The F, B. Shuster Go.*** "etex.008* 


50 YEARS’ 
EXPERIENCE 


TRaveE Marks 
DESIGNS 
CoPpyYRIGHTS &c. 
Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
ial notice. without charge. in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms. #3 a 
year: four months, $1. Sold by all newsdealers. 


MUNN & C0,36+ Broacway, New York 


Branch Office, 625 F St.. Washington, D.C. 


SP 


Nut plate lock, E. G. Baxter 
Olean, We. Ts. Howland): scs.sicstests winrtiete ars. 0% 
Oil can, non-explosive, D. W. Hardesty.... 
Oil press cloth, J. McCarron et al 
Optbhalmoscope, BEB. L. Ryer...... 
Opthalmoscope, H. L. de Zeng.... 
Ordnance, firing mechanism for bre 
ing, L. L. Driggs. é 
Ore concentrator belt, 
Ore washer, C. F. Allen 
Package fastener, J. EF. 
Paper holder and cutter, roll, Wo R. Waney 
Paper slitting machine, C. W. Hobbs 
Paper tube, W. E. Pedley 
Paper tube machine, W. 
Pedal) IAL.g Ee) WirtZigis iy2% ts areas 
Pen attacbment, B. B. 
Permanent way, Clothier 
Photographic screens, machine for ruling, l. 
dBi) (a) of: aac enoier na cere crc Sore na rroR en 
Photographie shutter, A. Wollensak 
Picker. See Fruit picker. 
Pipe-wrench;:. J. Ps Lavigne... :ssasresee ease oe 
Pipe wrench, Lavigne & Johnson 
Planter, corn, P. A. Peterson.. 
Planter, corn, J. W. Parker.......... 
Planter land marker, corn, J. W. Parker 
a 2165 SAN fetes Mies) ea 1 ty ONS i ee PRIIRE rh 
Pole, wagon coupling, N. M. Arnold... 
Power factor meter, P. 2f. Lincoln 
Power press, G. A. Ohl et al.......... 
Pressure regulator, R. E. Haward 
Print and card cutting board, L. Garding.. 
Printed sheets, device for cutting register 
slits or openings in, T. C. Dexter 
Printing and addressing machine, co 
Je Ti Sullivan sets crkcecesa 6 
Printing machine, G. F. Read............. 
Printing machine, rotary, W. Spalekhaver.. 
Printing machine, rotary, O. Roesen....... 
Printing machine, stencil, A. B. Dick 


- 


Propulsion mechanism for boats, Burger & 
Wallan S30 oa co so ceo saint anol aheitae, 2 3oc8 viele! tokens 
Pulley, expansible, L. J. Johnston. 


Pump, air or gas, J. Patten 
Pump tubes or barrels, stiainer or filter for, 

Me ve HOM SON. isis ec v.58 0 50's sreteles, & Siete 
Rail bond, A. Markle.. 
Rail joint, F. Melaum 
Railway crossing structure, H. C. 
Railway rolling stock, underframing for, G. 

Dre AISA Ba casas Sree ass eohe'aracchanctvap song tie tiaci's) a's 
Railway switch, H. Sage...... 
Railway switch, D. Gruhlkey. 
Railway tie, J. Booth 


Ram machine for paving, W. Timm.. 
Receptacle, metallic, H. S. Hunt.......... 
Reflectors Ps Wee COR screcs efoto seis so atsia Ose sees 


Refuse burner, Cox & Leland 


Resistance device, C. W. Larson... 
Rifles, subealiber mechanism for breech- 
loading, L. L. Driggs.. Se Bite 


Roof valley, J. W. 
Roofing compound, C. W. 
Rope clamp, J. P. Duvall....... 
Rotary engine, H. A. Buck.. 
Rotary engine, G. W. Smith 
Rotary engine, I. Hermanson. < ete 
Sadirons “Tavs (hdwardsy sscaeave eos. 3 oa ee 
Saponin solutions, producing pure, M. C. L. 
ALIEN AN SSE we 07. se; csncecs eabess ac¥- 6) sha weseyb 1c anegerarnresae 
Sawmill attachment, band, Z. Z. Linton.. 
Sawmill set works, .J. Scherer 
Saw set, B. Everaerd.......... ae 
Saw setting machine, J. F. Wood 
Seale beam with indicating poise, D. M. 
Winans 


Seales, perforated mensuration, A. B. John- 
SOM S tee ornie.s 22 o. Seate Tso bse Pram acailew viv veweie-pie’e-of6.9 

Scrubber, M. N. Van Derbeck 

Seal ibolt:. “W.; C.“Hindsayscs.: Sscaa cesar. 

Seal lock for cans or bottles, E. Tyden. 

Seal, self-locking, A. H. Pierce......... 


Seal, snap, E. J. Brooks................05- 
Sewage _ treating and utilizing apparatus, 
R. Wi00E Sr craracectenka «tutes wavs 
Sewing machine attachment for over-edge 
stitching, Ross & Donaldson... 678,907, 
Sewing machine, buttonhole, F. W. Ostrom: 
Sewing machine, circularly moving hook, 
Diehl & Grieb .. 
Sewing machine guide, 
Sewing machine needle bar 
ment, B. Bissinger 
Sewing machine needle bar 
B, Allen .... 
Sewing machine, overseaming, A. Bliden... 
Sewing machine overseaming attachment, 
Wy eB HORS: wince wares ioe adeieie: ce nganredes earn 
Sewing machine power table, J. A. Reid... 
Sewing macbine presser foot lifting device, 
Bo SER AMO NT Miterinhe srele 0s: Wehevnseqere Sete siorers 
Shaping machine, Steen & Seyhold. 
Sheet metal ware, E. D. Bevitt.... 
Shoestring fastener, <A. B. Harris. 
Sifter, ash, F. Bireb, Jr 
Sifter, ash, L. A. Branson..........2...e08- 
Signal. See Trolley signal. 
Signature gathering machine, J. E. Smyth. 
Skins, apparatus for coloring carroted, J. 
Mansa Wy sidetasyate.c's Qu avettietene aan s-aleteles occ 
Skirt supporter, A. L. Page 
Slot machine view mechanism, F. Bronori... 
Snap hook, D. Methven 
Soap cage, F. J. Betts... 
Soap disb, A. Conkling. 
Spinning ring holder, J. H. Benne 
Sprouting apparatus, J. von der Kamm 
Stacker, straw, M. Heinke, 
679,148, 679,227, 679,228, 
Stave cutting off and crozing machine, har- 
rel, O. H. P. Cornell 


cutter 


attach- 


mechanism, 


etean ge nerating apparatus, F. BE. & F. 
TANLEY Sees Hp Aiyies ets ic SR 678,911, 
tee regenerative accumulator, A. C. E. 


FLATOW MA cise oe cohatnete cusrg cuetsna ohnie aheleeRaterere! aK) 
Steel, compressing liquid, H. Harmet....... 
Sterilizing and cooling apparatus, liquid, J. 

Cee MMe see eric s  oistee elope nv aieiey elevate ere o 
Sterilizing apparatus, liquid, J. C. Miller.. 
Sterilizing liquids, J. C. Miller.......... 
Stoker, automatic, J. MacCormack 
Stone carrier, W. H. Demorest, Jr. 
Summer house, F. X. Blumle 
Suspension clasp, M. Rubin 
Swing joint, parallel adjustable, E. J. Filia- 

PERU Lo Rake Gtonere abode ye polenta; + 8jere, sysnebersune tuto 
Switch and circuit breaker, combined, T. 

Tee: TODNS COM sas.) crsia,sicreistestrs Mansoor aa sera 
Switch rod, adjnstable, Lee & Moore. 
Syringe, hypodermic, C. Witkowski... 
Table leg, detachable, J. Luger, Jr 


Tablet or blank book holder, writing, C. 
OW. BStOCKeEt, dit ar cues tae enn te shore ones 
Talking and picture’ exhibiting machine, 
combined, H. C. Matthews i 
Target trap, E. D. Schmitt.. 


Telephone circuits, 
issue) 
Telephone exchange calling device, 
Lundquist 
Telephone line apparatus, A. M. Buliard. 
Telephone transmitter, J. @. Nolen.. 
Testing device, E. N. Eaton 4 
Thill coupling, J. H. Osborne. 
Thill coupling, F. A. Wegner. 
Thimble, T. M. McIntosh seveanes 
Thread gnide and cleaner, F. E. Gamer... 
Thresher an@ separator, Ff. E. MecNall...... 
Ticket case and holder, L. J. Bladea,,..... 
Tire bolting maphine BE. P. Schaaf....+., 
Tire, cushion, J. Fol long. Z 
Tire tigbtener, we “Schau... Reaate-abiga aceasta musty 
Tires, device for inserting inner tubes into 
pneumatic, W. H. Crabtree.........600- 
Tobacco pipe, .J. P. King......... 
Tongue support, vehicle, H. Susdorf 
Tool, combination, F. G. minnie Esoae 
Track, portable connecting, H. C. Stiff.. 
Mrap; J. Ms wl iste iccecsee o.0 Sic «te 6 
Treal for sidewalks, safety, S. Macliay. 
Tripod stay, G. E. Mellen. het 
Trolley, N. Durant .... 
Trolley signal, C. H. Mors: . 
Truck attacbment, F. J._Fairch 
Trunk fastening device, E. H. Fox.. 
Tube. See Paper tube. 
Tug, hame, M. W. Ryland.......cceceececes 
Turn table, A. E. Marzolf....... 
Type writer, E. A. Hornbostel, 
Type writing machines, auxiliary spacing 
device for, G. P. Blessing.............. 
Umbrella, folding, EB. EK. Morrisen........ 


(Continued on page 79) 


Burgess 


F, 


679,137 | 


679,123 
679,144 


+ 679,182 
-. 679,036 
. 679,044 


679,114 
679,248 


. 679,100 


678,895 
679,226 
678,999 


«++ 679,264 

.- 679,011 
«. 679,043 
. 678,909 


679,047 


679,070 
678,134 


678,959 
78,960 


+. 678,900 
+) 679,185 
+. 679,186 
+. 679,014 
.. 678,855 
:. 679,174 
. 679,031 


678,872 
679,167 


679,219 


- 679,193 


679,187 
679,191 
679, 266 
679,140 


678,938 


: 679,076 


679,235 
679,131 


- 679,002 


679,087 
678,988 


678,958 


-- 679,189 
++ 679,225 
.. 679,211 

. 678,918 


679,170 
678,942 


. 678,863 


678,887 


. 679,115 


678,995 


- 688,922 
++ 678,866 
++ 679,106 

- 679,129 


679,229 
679,256 


679,202 
679,085 
679,037 


- 679,017 


679,249 
679,010 
679,261 


- 679,133 
- 679,084 
- 679,268 
+ 679,126 


679,104 
678,924 


678,908 
679,184 


+ 678,947 
678,928 


678,993 


678,927 
679,067 


678,877 
678,978 


618,926 


+ 679,063 
- 679,272 
- 679,022 
+ 678,932 


678,934 
679,039 
679,178 


- 679,089 


678,936 
679,088 


- 679,208 


679,110 
678,930 
679,124 
679,259 
679,166 
678,912 


679,242 
679,072 


678,893 
678,892 


-. 678,891 
-- 679,275 
«. 678,944 
- 679,103 


678,982 
679,222 
679,151 
679,153 
679,198 
678,888 
679,267 


678,890 


+. 679,162 


11,922 


. 879,029 
+ 479,068 
@78,972 
@79,141 
679,032 
679,269 
678,896 
679,121 
€78,897 
Q78,933 
679,091 


+ 679,280 


679,161 
679,217 


-. 679,079 
++ 679,094 
++ 679,260 
«+ 678,987 
. 679,196 


679,237 
679.058 
679,220 
€T8,894 


- 679,279 
+ 679,224 


679.188 


- 679,179 


679,231 


679,018 
679,181 


AUTOMOBILE PARTS, 


IF.YOU-ARE ‘BUILDING 
AN AUTOMOBILE, WE CAN SUPPLY YOU 
WITH PARTS ano FITTINGS. 


IN_OUR SEVEN FACTORIES we MAKE 


RUNNING GEARS, TOOL STEEL:BALLS, 
STEEL RIMS, STEEL STAMPINGS, CHAINS, 
SHEET STEEL ano FORGINGS. 

ALL FOR AUTOMOBILE CONSTRUCTION 
QUOTATIONS ON APPLICATION. 


THE AUTOMOBILE & CYCLE P/ PARTS: CO. 


CLEVELAND, 


YOUR BICYCLE 


May need a new crank hanger or higher gear. We can 
furnish crank hangers complete with cups and cones, 
to fit any wheel. Write us for full information. 

The Avery & Jenness Co., 60 S. Canal St., Cnicago, III. 


Pratt & Whitney Co. 


-5—y HARTFORD, CONN. 


2 


Automatic Screw Machines for making 
parts from the bar, Can also be furnish- 
ed with magazine attachment for finish- 
ang pieces from castings or forgings. 

Send us your samples for estimates. 
~? Catalog of Machine Tools, 
Stantanis “and Geuges and Small Tools 
tree. 

Branch_ offices; New York, Boston, 
Chicago, Buffalo, Philadelphia. 


BY-THE-BYE, WHEN YOU BUY A BICYCLE! 


be sure and buy the pea 
aud that means the 


BUFFALO KING, 
either‘Racer”’or‘‘Special.”” 
The “Queen”? is for a tady. 
No better built wheels on f 
the market---every = 
satisfied. Thoroughly up\\>=7 
to date in improvements. 
All parts of bes f materials. 
Put t gether by led * 
workmen. Prices nd $40, 


ation. 


Ss. A. 


H.-C. DENTAL LATHE MOTORS. 


This cut illustrates an H.-C. Dental 
Lathe Motor with speed regulator in 
base and _ with extended spindles on 

i! which are mounted respecte 
tively brush and chamois 

wheels. These spindles are 

so arranged that different kinds of 
whee and polishing instruments 
can be readily attacbed, make 

ing ita very conven- 


Illustrated C atalgns free on app! 
THE WM. HENGERER CO., Buffalo, N. Y. ae 


ient arrangement for 
mu the busy dentist. 
THE HNOLTZER- 
CABOY ELEOT RIC CO., Boston (Brookline), Mass. 


ae Transits and Levels 


High Grade Instruments with the Latest Improvements. 


160 page En- s 240 page Math- 
gin eering ematical Cata- 
‘atalogue on logue on ap- 
application. plication. 
ENGINEERS’ AND DRAFTSMEN’S SUPPLIES. 


QUEEN & co Optical and Scientific 
19 Instrument Works, 
59 Fifth Ave., New York. 1010 Chestnut St., Phila. 


| 


' tive booklet FREE, 


American Sheet Steel Company 
Battery Park Building 

New York 

Manufacturers of all varieties of 
Iron and Steel Sheets 

Black and Galvanized 

Plain and Painted 

Flat, Corrugated and 

«<Vv’? Crimped 


Apollo Best Bloom Galvanized Sheets 
W. Dewees Wood Company’s 
Planished Iron 

W. Dewees Wood Company’s 
Refined Iron 
Wellsville Polished & 


teel Sheets 


The Locke Adder: 


Fastest, simplest, handiest, most practical and durable low-priced cal- 


cul atin, machine, No business complete without it, Adds, Subtracts, 
Mu ltip. tes, Divides. Easily learned, lasts a lifetime. Saves time, labor, 
money, and 


QUICKLY PAYS FOR ITSELF 
Ensures accuracy, releases from mental strain. Adds all columns 
simultaneously, Capacity 949,999,999. Price $5.00 prepnid. Descrip- 
Agents wanted. 


C. E. LUCKE MFG. LO. 25 Walnut Street, Kensett, fa. 


‘“WOLVERINE’”’ 


Gas and Gasoline Engines 
| STATIONARY and MARINE. 
The “Wolverine” is the only reversible 
- MarineGus Engine on the market. 
It is the Jightest engine for its 
power. Requires no licensed en- 
. gineer. Absolutelysafe. Mfd. by 


, WOLVERINE MOTOR WORKS, 
12 Wuron Street, 
Grand Rapids, Mich. 


SENSITIVE LABORATORY BALANCE. 


By N. Monroe Hopkins. ‘'Tbis “built-up” laboratory 
balance will Weigh up to one pound and willturn witha 
quarter Of a postage stamp. he balance Can be made 
by any amateur skilled in the use of tools, and it wil) 
work as well as a $125 balance. ‘he article is agcom- 
panied by detailed working drawings shewing vaTicus 
stages of the work. Thisarticleis centained in Sc1EN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10 
cents. For saie by MUNN & Co., 361 Broadway, New 


like new guna. 
over ¥ wiles, penetrating through 1.2 inch steel plate. 


' York City. or any bookseller or newsdealer. 
with box of 


2S 35 SrattlnpMatrer $19.95 crusaece 


Selected rifles from: the lot of Mausers captured at 


Santiago and sold to us by the U.S. Government, which we nave altered into 5 shot Sporting rifles, and retinished 
In two calibres,7 mm. and 7.65 mm., weight about 7 3 


Beat and moe 
mechantisin. Limited number for sale. On receipt of $3.85 we will send oy E. bas br 


4 pounds, length of barrel 28 inches. Bolt action, range 
t powerful rifle made. Simplest and safest 
BD. for balance, with full exaration allowed. 


RMAN, 579 Broadway, New York. 
“OLDS” GASOLINE CABINET SG 
sslsiaaeat = = = f\ SEND 10% FOR 126 PAGE 
ARE REMARKABLE FOR } ILL. GATALOGUE. 


SIMPLICITY 


AND 


ECONOMY 


Write for Prices. 
OLDS MOTOR WORKS, 1328 Jeff. Ave., Detroit, Mich. 


99H9GH 999099 H9999990H0998809 
$ TOOLMAKERS’ The finest 


$ UNIVERSAL even, 
pees GAUGE, 


Price 
00. 

mplete eacription in sass 
riiz-pase Catalogue of 

5 fine Mechanical Tools. 

Send for it. 
© THE L. S. STARRETT Co. 
® Box 13. ATHOL, MASS., 


U.S. A. 
890 066968669566656050660666 


PEEEEEELELELELES 
OIL—SMELTER—MINES 
DOUCLAS. LACEY & CO. 


Bankers, Brokers, Fiscal Agents 
Members N. Y. Consolidated Stock Exchange and Los Angeles, 
Cal, Stock Exchange. 

68 BROADWAY and 17 NEW “ST. NEW YORK. 
Dividend-paying Mining, Oil and 
Smelter paxiue Listed and Un- 

listed, Our Speciality. 

Booklets giving our successful plan for realizing. 
the large profits of legitimate mining, oil an 
smelter investments, subscription blanks, full 
particulars, etc., sent free to any interested on 


application. 

OR ‘ANCHES— Beston, Philadelphia, Chicago, 
Cleveland, Cincinnati, BE. Louis, Hartford and 
New Haven, Conti Prescott, Ariz. Los Angeles. 
Cal., St. John, N. 4 "B, Montreal, Toronto, and 


London, England. 


FFFTSTFF TS TSSSTS IS FFTFITISS 
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SEASSEE ERE T SETS 


4 
> 
Cm 
a 
‘a 


Powerful, Responsive, 
Durable and Efficient. 


“The Reeves” 
Variable Speed 
Countershaft 


for securing any speed without 
change of belt or loss of time. Es- 
pecially adapted for all kinds of Lron- 
working Machinery, {ron Lathes, 


Cement Machinery, Experimental 
Machinery—in fact all kinds of ma- 
ghinery requiring 9 change of speed. 
With it a large increase and 4 better 
grade of work can be produced. 


catalogue * S. A.” free. 


REEVES PULLEY CO. 
COLUMBUS, IND., U, S. A. 


Planers, Boring Mills, Shapers, etc.: ' 


> 
$ 


| 


CF Send for handsomely dlustrated I. 


————— AL LS, 
GEAR WHEELS. & PARTS OF MODELS 


S 
BOODNON | & NIGATMANY 
“NEW ROOFS FOR OLD” sm.sss 


without the aid of a skilled roofer if you will get 
Warren’s Natural Asphalt Stone Surface Ready Roofing 


Has 2inch nd attach it to the roof 
lapedge. yourself. Surface com- 
leted. No need for paint- 
ing. Only needs nailin, 
down. Comes in_rolls 0: 
108 square feet. Made of 
enuine Trinidad asphalt. 
Postal brings particulars. 
Warren Chemical & Mfg. Co., 85 Fulton St., New York. 


BARNES’ 
NEW FRICTION DISK DRILL 


FOR LIGHT WORK. 
Maa These Grent Advantages: 
The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts, Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range—a wonderful economy in time and great. 
saving 1n drill breakage. (2 Send for catalogue. 


W. F. & JNO. BARNES CO.,, 


so TOO 


1999 Ruby Street, =  » Rock rfh TL 
W F jl DRILLING 
Machines 


Over 70 sizes and styles, for drilling eitber deepor 
shallow wells in any Kina of soil or rock. Mounted 
on wheels or on sills. With engines or horse pawers, 
Strong, simple and durable. Any mechanie can 
Operate them easily. Send for catalog. 

-WILLIAMS BROS.,, Ithaca, N. ¥. 


SHOE BLACKING.—FORMULAS FOR 
liquid and solid blacking_are given in SUPPLEMENT 


Nos. 1218 and 1239. Price 10 cents each. For sale 
by Munn & Co. and all newsdealers. 


MILLS FOR ALL MATERIALS. } 


OUR BUSINESS IS TO MAKE 
MACHINERY FOR GRINDING 
GRAIN, CRUSHING ROCKS AND | 
PULVERIZING ALL.HARD 5UB- 
STANCES. WE HANDLE ALL | 

KINDS OF MATERIALS FROM CO 
TON-SEED 10 ROOTS ANO HERBS, 
BY AN UNEXCELLED PRO- 
CESS. IF YOU WANT 


S| )ANY KIND OF A 
MCAMILL OR GRINDING 
MACHINE, COME TO 
US AND YOU WILL 


4GET THE BEST 


WITH US Qn oe MONEY 
DEAL MITA US FREELY NCE Ai voy YOU wonT CHANGE: 
SPROUT,WALDRON & CO. 


SEND FORCATALOG N°4.) MUNCY, Pa. 


AuGUST 3, I90I. 


Scientific American. 


Write for our free book, 
“Salaried Positions for 

Learners” for those who would 
be Architects, Civil, Mechanical 
or Electrical Engineers. The 
Schools are open all summer, 
@ver 300,000 students taught by 


mall, 

INTERNATIONAL 
CORRESPONVENCE SCHOOLS, 
Box {42, Scranton, Pa. 
Capital $1,500,000. 


ELECTRICAL ENGINEERING 
TAUGHT BY MAIL, 


Write for our Free Illustrated Book. 
«CAN I BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 


We teach Electrical Engmeering, Electrie Lighting, 
Electrie Railways, Mechanical Engineering, Steam Engi- 
neering, Mechanical Drawing, at your home by imal. 
Lustitute indorsed by 
ELECTRICAL 

Dept. A, 240-242 W. 


The Bliss Electrical School 


offers a Practical Course in Applied Electricity, com- 
plete in one year. Opens September 30th. Catalog on 
application to L. D. BLISS, Principal, 612 12th 
Street, N. W., Washington, D. C. 


MINIMUM COST. 
If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer’s 
—» mash, tanner’s liquor, 
cottonseed oll or fluids, 
hot or cold, thick or thin 
‘ou want to get the 
TABER ROTARY PUMP 
whicb does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
; All parts are interchangeable. Needs no 
skilled workman. Derects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo. N.Y., U S.A. 


If You Want the Best Lathe ‘and Drill 


GHUGKS 


Learn 


NE 
28a 8 


MAXIMUM POWER-— 


ly durable. 


BUY a 
WESTCOTT’S ne N 
Strongest 7s | 
Grip, Great- 2) = 


est Capacity 
and Durabil- 
ity, Cheap and Accurate. 
Westcott Chuck Co., Oneida, ¥.. U.S. Aw 


Ask for catalogue in English, French, Spanish or German. 
First PRIZE AT COLUMBIAN EX POSITION, 1893. 


ARMSTRONG'S PIPE THREADING 


CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water. Gas, and Steam _ Fit- 
ters’ Tools, Hinged Pipe Vises. 
. Pipe Cutters. Sfocics and Dies 
x wniversally acknowledged to be 
THE BEST. G2" Send for catalog. 
THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 


A GRADUATED Automatic REDUCING VALVE 


Physicians, Surgeons, Jewelers, Dentists. 
Artists. Brewers, Bottlers, ete., in fact atl 
users of power require the 


AUTOMATIC REDUCING VALVE. 


Graduated to regulate the pressure exactly 
and does it automatically. Abso- 
lutely air-tight. No packing. Ne 
leakage. Handles higli or low pres- 
sures ortemperatures. Only Valve 
known that retains a uniform low 
pressure independent of varying high pressure, 


Automatic Reducing Valve Co.,125 LaSalle St.,Chicago 


Our 
Specialty: ff 
Knock- 4 
Down oa 


anal Le = 
Boats ot any Sa 7 
description. x alegre SEI Ss a 


AMERICAN BOAT & MACHINE CO., 
ROW, SAIL AND PLEASURE BOATS, 
Marine Station. ST. LOUIS, M@. 


Acetylene Generators 
ARE PERFECT. 


Qver 10,000 Machines Sold. 


| =They are endorsed by every user. 


Send for prices. 

Handsome_y illustrated catalogue. 

District Representatives all over 
the world. 


EAGLE 
. GENERATOR 
COMPANY, 
2 319. 4th Street, 
St. Louis. Mo. 


A MAGAZINE FOR THE HOME MAKER 


NOW READY. 


Che... 
Scientific American 
Building Edition 


VOL. 31. 


Beautifully illustrated with many views and plans of 
sountry houses, seasiue cottages, bungalows and other 
buildings, including some of the more important 
examples of large city dwellmgs. The leading archi- 
vects of the country are now contributing to this maga- 
zine a series of ‘*Talks” On important and popular 
architectural subjects. Tbe contributors to this new 
and original feature in architectural journalism in the 
current volume are Messrs. Bruce Price, W. A. Boring, 
Wilson Eyre, Jr. and H. J. Hardenburgh. 


SPECIAL DEPARTMENTS : 
Monthly Comment on Timely Topics. 
Reviews of the Newest Books. 
Correspondence. Notes and Queries. 
Household Notes. 

Legal Nctes. 


New Building Patents (Classified) 


Price, bound in stiff covers, $2.00. 
300 Illustrations, 120 Pages. 


MUNN & CO., 
Publishers, 36] Broadway, New York. 


Umbrella rib, D. H. Redmond...... a 679,035 
Umbrella runner, M. J. Gileason......-+ ‘és 678,868 
Valve, compound engine, A. von Borries. js 679,212 
Valve, cylinder, BP. Whiting........-++---+ 679,247 
Valve for multiple expansiou engiucs, steam 
distributing, Weighton & Morison...... 6 
Valve, gate, A. M. Hewlett.........-+-.-- 619,001 


Valve, hydraulic press, UC. F.. Burroughs... 678,004 


Valve mechanism, explosive engine, H. A. 
BETOX . sthectne Sessa ager aatiayt sie es laUee aj tye lat tara uel 
Valve, oil hole, J. H. Bemnett...... 
Valve, sterm engine, b. L. Sauer... 
Vehicle, motor, A. & J. B. Benson....... 
Vehicle reversing mechanism, motor, W. e 
Van Wagoner 2... eee cece eee eee eee 679,097 
Vehicle running gear, J. E. York........... 679,135 
Vehicle wheel having resilient tire, M. 
Holaubeck «0.0... cee eee eee eee eee 
Velocipede frame, KW. G. Latta...... ait 
Ventilator and dust arrester, L. EF. Clarke. 
Wise, Wy. Al (Bopdiics ei cp eet fice sole wie a8 eel 679,257 
Volatile elements from thei 


compounds, 


679,253 
675,968 


obtaining, «4. H. Cowles. 
Voting machine, I. M. Myers... 
Wagon bed elevator and dump, 
FS. SAU SALON oeogeree crs, kik ev eetie senate Seen Sere 679,207 
Washing machine, J. G. Sohn . 679,040 
Washing machine, L. D. Hart.. 679,147 
Water closets, ete., apparatus for flushing, 
Groppl © Bidant. oo ices hace Sind sie oe 
Water closets, sewer pipes, or the like, ap- 
paratus tor clearing obstructions from, 


679,069 


DY SQ MERS Seas 6 Wag ats Sac Seat par: Wie ince, 0 aordleve eleyece 679,007 
Water or sewage pu us, W. G. 

OPN S si focase cofarats steno a0) bora Ate nai ordre soin-ai . 679,195 
Water tank, knockdown, J. Stephensen STS, YL 
Water wheel, G. Gocher.............. 678,869 
Weighing machine, A. L. F. Mitchell . 679,154 
Well drilling apparatus, I’. Simpkins...... 679,244 
Well tubes or cusings, device for perfor- 

ating, A...J)  Bellalii. ..o.cc5344 wees. 678,856 
Wheel tires and rims, machine for cleaning, 

Aye. Tas), Barlow: ve epscecs ee Pai ee ak Sv aera aes 
Whiffletree, T. P. Stalcup... 

Windmill, C. T. Colman...........+--.000. 
DESIGNS. 


Axle support for vehicle frames, 


Crowdus 
Axle, vehicle, W. L. Bodiman... 
Badge, ete., LL Mackson........ 
Boiler sheet stay bolts, thimble for, J.B. 

Barns: &. saint ed waa iucmen Raman ea ees SAU 
Boiler sheet stay 

Barnes 34,838 
Bottle, G. D. Glaser.... 34,518 
Brushes, ete., back for, H. A. Weibman, 

34,813, 34,814 

Candy mold section, B. ff. 34,823 
Cap, bathing, H. EF. Mitzel 34,852 
G@bhain link, J. Ay Pluppatse. co... oc eee ee eee $4,854 
Chart, dress, M. Kleinberger................ 34,854 
Cigar container, A. R. Fowler.............. 34,817 
Clock case, Jennings & Mosman............. 34,815 
Cluteh hub, friction, J. McCaffrey 34,832 
Eyeglass nusepiece, J. Ek. Limeburner. 34,816 
Fence wire, barbed, D. C. Smith...... 34,833 
Hag yo Jd:Bisenmia iy j.22 000s t oe 34,810 
Gimp, furniture, [. H. Leiter. 34,851 
Glass, plate, T. J. Woodward...... . 34,847 
Glass, sheet, E. Walsh, Jr........ 34,846 
Lacing stud blank, J. C. Telfer.... 34,819 
Lamp fixture, T. M. Jamison............... 34,822 
Lamp vaporizer, incandescent, E. C. Smith.. 34,821 
Musie rack, W. A. Dennerline.............. 34,824 
Lhotographie mount, J. W. McCabe.. -. 34,809 
Picture hanger, J. A. Christmann... .- 34,820 
Plow moldboard, J. J. Skinner..... . 34,855 
Rock drill stock, H. Aylmer.. 34,835 
Sign, electric light, M. Norden....... 34,848, 34,849 
Spoons, forks, ete., bandle for, H. lL. Wallace 34,812 
Toye He PS Attivater~. Sys. «+e. 34,850 


Trace fastener, C. H. Morehead 34,826 


Tug stop, W. B. Frear 34,825 
Undergarment, J. Hirs . 34,853 
Vehicle body, R. E. Olds. «. 34,831 
Vehicle frame, W. A. Crowdus..... . 34,827 
Wagon body anti-rattler, L. Ward........... 34,830 


TRADE MARKS. 


Baking powder, W. Il. Hoople............+. 
Belts, leather, canvas, or composition, J. 
ie, PMNS eo CO a naga al 4 oct ava iastze ovens tee 6 ah jor ge 


Brandy, E. Cusenier Fils, Aine & Cie....... 
Bread, rolls, cake, pies, buns, and biscuits, 


Car 


iages and wagons, 

Hemphill 
Chairs, Murphy Chalr Co.. 
Cough syrup, A. Lenau 
Cotton fabrics, Ward, 


Hanbury 


& Co., 

36,780 to 
Crucibles, Bridgeport Crucible Co............ 3 
Disinfectants, liquid, Embalmers’ Supply if 
Fabrics, certain named, G. Willis 386,786 
Ploursy Bradley GC Oci< 73.038 ays cna cence nema acinar 36,805 

Flour and breakfast food, wheat and pancake, 
Shannon & Mott Co....... cess eee eee eee 36,808 
Flour, wheat, C. Hoffman & Son. .. 36.806 
Flour, wheat, Kunhardt & Co... . 36,807 
Gas burners, J. Crane, Jr... . 2... eee eee eee 510 

plumb rules, point- 
J. F. Sulli- 


Hammers, trowels, levels, 
ing rules, and broad chisels. 


PV MMe Nest ubcocouze tear ot edeaen eater eoar agar sh acre pence ee 36,813 
Logwood extracts, West Indies Chemical 

WOES S iaisGireievasiis hin shouts er ttegsuayeent uate atk aaa 36,800 
Medical compounds, certain named, Lydia E. 

Pinkham Medicine Co...............-...8 36,796 
Nails, tacks and buttons, upholsterers', Mat- 

tatuck Manufacturing Co................ 36,812 
Paints, stains, or lacquers, Phenix Chemical 

MOLE Savon a oa syt.iss 1s dahe ove ses apes ete oe 36,801 
Paper and paper bags and sacks, Hollings- 

worth & Whitney Cu.................. 36,794 
Paper bags and barrel linings, Arkell Safety 

g BET raed Ot ci ae RR ert RAIA a ARI OE 36,793 


36,803 
Remedy for internal and exter 
Heel: -Ghemical) Co wis jha5 8 tvrce tineratate Suis 
Sheetings and drills, Geo. W. Scott Invest- 
WE NE COL sis aes annceteh caesar he Oakes we espe ese a agen 
Sheetings, shirtings, drills, and jeans, gray 
and bleached, Fearon, Danilel & Co,... 
Shoes and umbrellas, ladies’, W. B. Snyder 


36,797 
36,788 
36,787 


Geis CO sscap ste cerster Messen oe stnece ithe sietal tore steamy rier 86,791 
Shoes, misses’ and childrens’, Thomas G, 

ant 300 aa! ottoreys Getbova ected sack choseessyn veree 86,792 
Virus, rodent, Pasteur nited 


States and Canada) Co... 
Whiskies, Slater Rodger & Co. 


36,798 
- 86,802 


LABELS. 
“Barrister,’’ for gin, EK. L. Sadler.......... 
“Carmel Pure Best Tea,’' for tea 
Brin. os0 25 
“Cough Checkers, 
Ty is, Weimteigh ccec.%scirces secs sos. eesienntee's #9 ne 
“Grand Ma’s Egg Noodle,’’ for noodles, C. 
PIS aN SO 3 oi hie oy ead hoes trader tue Oke ake 8,544 
“O-li-ene,’’ for petroleum, Independent Re- 
AMIN SCO’ coc tis chee etece 2 carne ca efe aiaperaga aetna 8,549 
“Ole Virginy,’’ for tobacco, E, I. Sadler..... 8,548 
“The Flower of Russia,’’ for tea, J. N. Jaros 
Ge OO ns eee lt SRO CA Seay Rea 8,546 
“Wm. C. Beutel’s Celery Tonic,’ for a nerve 
tonic, “WoC: Beutel d). sc so.ern9 esi leace vets fe 8,550 
PRINTS. 
“Take Off Your Hat to ‘The Myers,’ ’’ for 
pumps, haying tools, ete., American Litho- 
HLAPHINE> COs ssf. Ss wrsis aye: wre por ohn oronniohatainerey ace 375 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
xemit to Munn & Co., 361 Broadway, New York. 

Canadian patents wavy row be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York, 


FSTERBROOKS 


150 Varieties. For Sale by all Stationers. : 
Works. Camden. N.3. THE ESTERBROOK STEEL PEN co. 26 John St.. New York. B 


STEEL PENS 


Warranted. 


INDUCTION 
COI LS for experi- 


ments in X rays and 
other electrical work. 
CB Catalogue Free. 


E. S. RITCHIE & SONS, Brooxuine. Mass. 


STEREOPTICONS, Search-Lights 
j \ and Accessories. We save you 75% 
pw =, Latest and most improved apparatus, 


J Chas.|saac Newton, 344Sixth Av..N.Y. | 


Dyke Jump Spark Coil. $B.60 


Sn ykeJumo Spark Plug, 0.99 Wiss 


Dyke Mixers used instead of Vaporizers or 
Carburetters, $5.00 up. 

Dyke’s Gasoline Engines for Boats, Sta- 
tionary Purposes, etc. 


_Dyke manufactures Automobile Gasoline En- 
gines from 334 hp. to 10h. py. Everything to 
Luilil automobiles, Send stamp for catalogue. 


~A.L. DYKE, Linmur Bldg, St. Louta, 
2 years’ experience supplying auto parts. 
> Won't Forcet Dyke CARBUREITER. 


980 USE GRINDSTONES ? 


lf sO we can suppry you. Ali sizes 
“ mounted and numournted, always 
kept in stock, Rememoer, we make a 
speciaityof selecting stones forall spe- 
cial purposes. [@~ Ask for catalogue. 


The CLEVELAND STONE Co. 
= 2d Floor. Wilshire, Cleveland, 0. 


HUBBARD’S 


Granulated and Pameacha Raw Bone 


FOR CASE-HARDENING AND COLORING 
Manufactured by 
THE ROGERS & HUBBARD CO, 
P. 0. Box 2020. Middletown, Conn. 


An Enlarged and Revised Edition of our book “‘How to Case-Harden” 
sent free to any address. Mention ScrexTIFIC AMERICAN. 


FLY PAPERS.— FORMULAS FOR 
Sticky Fly Papers are contained in SCIENTIFIC AMERI- 
CAN SUPPLEMENT Nos. 1.7 and 1324. Eachissne 
contains several receipes. Price 10 cents each, f.om 
this office, and from all newsdealers. 


THE ORIGINAL AND GENUINE ::: 


Rubber Goods. 
tate lines. Are durable and 
keep white. ‘fhey go to all 
# partsof the Globe. Write for 
Catalog. We want Agents 
everywhere. M’f’d only by 


Windsor Collar & Cuff Co., 
Windsor, Conn, 


Perfectly imi- 


BICYCLE TIRE REPAIRING.— THE 


Mending of Singie Tube 'Tires.—A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture banus. 9 illustrations. Cone 
tained in SUPPLEMENT 112. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 


12-inch Pipe.cut off.and 

Threaded with ease by one 

man and a ie 
FORBES 


= PATENT DIE STOCK 


Smaller sizes .proportionately 


‘easy. Send for GA ae 
MACHINE No. 30. THE CURTIS & CURTAS CO.. 
Range ain, &L. 6 Garden Sf,,, Bridgeport, Conn. 


ACETYLENE GAS AND CARBIDE OF 


(Calcium.—All about the new il}uinant. its qualities, 


chemistry, pressnre of lfquefaction, its probable future, 
experiments performed with it. A most valuable series 
of articles. giving in ecnmnlete form the particulars of 
this subject. Details of furnaces for making the carbide, 
gas generators, gasometers. burners, etc. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 90S, 
1004, 100%, 1012, 1014. 1015, 1016, 16 
1025, 1ak8, 1057, 1064, 1071, 1072, 1¢ Ss 
1083. 1084. 1085, 1086. 1104, 1124. Tite, 
1149.11 50, 1203, 1204, 1206 and 1209. Price10 
cents each, by mail, from this office, and all newsdealers. 


ELEVATING - CONVEYING 
POWER TRANSMISSION MACH’Y 


GOAL WASHING MACHINERY 


Coal Mining Machines 

ELectric Mine Locomortives 
POWER COAL DRILLS 

COAL HANDLING MACHINERY 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. |, 


PETER T. AUSTEN 


CHEMICAL EXPERT. 


Testing, Perfecting, Introducing and Disposing of 
Chemicai ’atenrs, Processes. Products, Formulas, etc. 
Utilization of Wastes and Unapplied Substances. Im- 
rovement and Inventien of Processes and Products. 
eduction of Manufacturing Cests. Experimental In- 
vestigation of Technical Problems. Working out For- 
mulas tor Manufacturing Technical Articles. Research 
Work for Manufacturers. {#~ Booklet on Application. 
80 BROAD STREET, NEW ORK, 


10 Per Cent. To 50 Per Cent. SAVED 


on all makes of 


CAMERAS 


Headquarters for Buying, Sell- 
ing and Exchanging Cam- 
eras or Lenses. 

PHOTOGRAPHIC SUPPLIES 
® of every descriptien. 
eo" The bargains we offer will 
surprise you. Write for our 
68-page illus. catalogue andhargainlist~ mailed free. 
Dept.2, N.Y. Camera Exchange, 114 Fulton St., New York 


FOR SALE. 
Patents for an Apparatus to Limit 


the Escape of a Quantity of! Liquid 
Carbonic Acid Gas .... : 


consisting of a valve between 
the pressure of the gas holder 
and the soda water bottle to 
be filled 


Apparatus eosts ten dollars. Cost of saturation per 
one hundred bottles five cents, saturating from three to 
four thousand bottles a day. 


CHAS. E. WILD, 
18th and Hamilton Streets, Philadelphia. 


Ashesto- 


, s 
aa Packings 
SHEETING, GASKETS, TAPE and PISTON PACKINGS. 


Will stand the highest pressure for either steam or 
bydraulic work. (# Write for samples and price list. 


UC. W. TRAINER MPG. CO, (Bst. 1874), 88 Pearl 8t.. Boston, U.8. A 


GEALED PROPOSALS WILL BE RECEIVED AT 
‘2 the office of the Light-House Engineer, ‘l’ompkins- 
ville, N. Y., until 12 o’clock M., of August 6, 19M, and 
then opened. for furnishing Miscellaneous Articles for 
the Light-House Establishment, for the fiscal year end- 
ing June 3, 1902, in accurdance with specifications, cop- 
ies of which, with blank proposals and other informa- 
tion, may be bad upon application to Lieut-Colonel D. 
P. HEAP, Corps of Engineers, U. 8, a., Engineer. 


MACHINER, Corliss Engines, Brewers? 


ICE a THE VILTER 


nd Bottlers’ Machinery. 
MFG. C@,, 899 Clinton Street, Milwaukee. Wis. 


SDE POESREE ETE 
TYPE WHEELS. MODELS & EXPERIMENTAL WORK.SM.0L1 MacHINeRY 


NOVELTIES & ETC, NEW 7ORK STENCIL WORKS 100 NASSAU ST N.Y 
MODELS & EXPERIMENTAL WORK. 


nventions developed. Special Machinery. 
E. V. BAILLARD, Fox Bidg.. Franklin Square, New York, 


AGENTS —_ You can’t find a better proposition. 
. Honest business, large profits, a@vance- 
ment. Write, give us a chance to convince you. Lewis 
& Company, 4¢6 North Third. Street. St. Louis, Mo. 


LE MACHINE CO. 


-+ NEW YORK. 
PATTERN AND MODEL MAKERS. 


Cir. Der free. Wm. Gardam & Son.45-51 Rose St.,N.Y. 
SALE futcstea Americoh Machines and industrial , 


Apparatus, and of patented American inventions. 
L. Simon, Civil & Mechanical Engineer, Troyes, France, 


NOVELTIES & PATENTED ARTICLES 


Manufactured by Contract. Punching Mies, Special Ma- 
chinery. FE. Konigslow & Bro..181 Seneca St.,Cieveland,O. 


MODELS 


ESTABLISHED 1867. 


TLED 
5T 


CHICAGO MODEL WORKS 
179 E, MADISON 5? CHICAGO, ILL. 


WRITE FOR CATALCGUE OF MODEL SUPPLIES. 


PATENTED ARTICLES 


AND NOVELTIE MADE TO ORDER 


in quantities by contract. 
Established 1875. OTTO KONIGSLOW. Cleveland. Ohio. 


MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y. 
EDWARD KLEINSCHMIDT, 122 Fultun St., New York. 


INVENTIONS PERFECTED. 


Accurate Model and Tool Work. Write for Circular. 
PARSELL & WEED, 128-131 West 3ist St., New York. 


$7 
Howto Use Portland Cement. 


Cement Books. 50c.; Monter Constructions, Ce= 


ment& Steel,50c; Constitution of Hydraulic Cements,25c. 
Cement and Engineering News, 162 La Salle St., Chicago. 


Month and Expenses; no experience 
needed; position permanent; self-seller, 
PEASE MFa. Co.,Stat’n 10,Cincinnati€o. 


ELECTRIC FOUNTAINS 


DARLINGTON 
ELECTRIC FOUNTAIN & SUPPLY CO. 

1120 REAL ESTATE TRUST BLDG., a 
PHILADELPHIA, .PA. 


80 


Scientific American. 


AUGUST 3, IgOl. 


Ne ae ee ee | 


THOROUGH : INSPECTIONS): 


820 Dar 12my 
1 


alia i aria ian ia 


Tie 


aT CAUSED-BY 


‘STEAMBOILER-EXDLOSIONS | 


J-M: ALLEN ‘PRESIDENT “W*B-FRANKLIN : VICE PRESIDENT! 
J-B-PIERCE+SECRETARY F-BALLEN * 2°VicE PRESIDENT|& 
gIL.BBRAINERD. TREAS. __ LF. MIDDLEBROOK, ASSTSECY|? 


TT ST ST I 


An [tinerary 
x Of *['ravel 


for the summer Will be a pleasant record if you journey | 
ina 


aa . 
WINTON 
MOTOR 
CARRIAGE 


jj) Walking, riding | 
YZ and wheeling tours 
eclipsed. ‘This ma- 
chine is the grand | 
20th century idea | 
eer of Juxurious travel. 
PRICE $1,200. Strong. safe, swift, 
Sure. Easy to operate, conerol and reguiate. 
Carbon System. 
THE WINTON MOTOR CARRIAGE CO., 
486 Belden Street, Cleveland, Ohie, U.S. A. 
EASTERN DEPeT, 150-152 East 58th Street, New York, 


Pe Se See et 


“THIS WILL CARRY YOU” 


MADE BY 


SCOTT AUTOMOBILE COMPANY 
3927-3939 OLIVE STREET, 
ST. LOUIS, U.S.A. 


Manufacturers of Reliable Storage Batteries. 
Write for Prices. 


The Haynes- 
Apperson Company 


‘The Run-About Carriage shown herewith is our latest. 
production. It is the strong- 
est combination of Light- 
ness, Strenzth. Durability. 
and Speed. aa well as ele: 
gance of design, that is on 
the market iis 
in any 
country. 
This car- 
riage, a3 { 
well as our 
full line, is 
on exhibi- 
Livn at the 
Pan- 
American 
Exposition. 


THE HAYNES-APPERSON CO., - KOKOMO, INDIANA. 


ROCHESTER STEAM CARRIAGES 


Are a line by themselves, distinctive b y being superior 
to all others in strength and features of utility. 


STRICTLY 
HIGH GRADE. 


Simple, Practical, 
Durable, Strong and 
Handsome. No tor- 
ches used in light- 
ing, use simple a 
match, tire regulat- 
ed from driver’s 
seat, Pilot Light, 
Double Acting 
Brake, Auxiliary 
z = Pump, the Engine 
“ RocuEsterR ” RuNnawourt. Pumps Water 
through the muffler, Throttle Spring Lock, Water Col- 
umn, Carriage Locks with Key, Double Mirror, Dunlop 
Tires, Ete. Good agents wanted, write for particulars. 


ROCHESTER CYCLE M’F’G CO., ROCHESTER, N. Y. 


A neat little park wagon. 
No water carried. Fuel] tank 
with multiple oiling device 
sufficient to run 150 miles 
witheut stopping. Weizht, 
520 pounds. Five hose pow- 
er, giving one horse power 
To every hundred pounds. 


Price, $750. 


LOOMIS 
AUTOMOBILE COMPANY 


MODEL No. 1. 


Westfield, Mass. 
All varieuesat 1owest prices. Best Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articies, including Sates. 


Hydro- | | 


Holley Motor Bicycle. 


Seal iN Sewing Machines, Bicycles, Touls. etc.. Sava 


Money. Lists Free. CHicAGO SCALY¥: Co., Chicago. IN. 


GET A RUNNING GEAR and 
BUILD YOUR OWN 


AUTOMOBILE 


We make two 
styles, solid rub- 
ber or pneumatic 
tires, complete 
with springs and 
wood Wheels. 


The Brecht Automobile Co.,1205 Cass Av.,St.Louis,Mo. 


JESSOP Bore, sare ene” 


‘ SS , 
wm JESSOP & SONS U2 31 JOHN ST NEW YORK 


AUTOMOBILES 


In Sixth Year of Successful Service 


ELECTRIC 


Z~ 


COLUMBIA GASOLENE RUNABOUT, 


... Gasolene Vehicles for Long-Distance Touring... 


Four, Eight and Sixteen Horse Power Gasolene Carriages with running 
capacity of 150 miles and speeds from 20 to 40 miles per hour. 


WRITE FOR 1901 ILLUSTRATED CATALOGUE AND PRICE LISS. 


ELECTRIC VEHICLE CO., 100 Broadway, New York. 


Western Agency and Showrooms, 267 WABASH AVE., CHICAGO. 


WORKMANSHIP, MATERIAL AND 
OPERATION GUARANTEED. . . 


Remington 


Typewriter 


Write us: 
HOLLEY MOTOR COMPANY, 
Davis Street, Bradford, Pa, 


Crest Mobile 


PRICE $500 


uaveroinatinnianie 
Simple and Comfortable. 
DULL 
CREST MFG. Co. 
Cambridge, Mass. 


TUBULAR 
DRIVING LAMP. 


I'l’ is the only perfect one. 
IT will not blow or jar out. 
IT gives aclear, white light. 
IT is like an engine head- 


light. 
IT throws the light straight 
ahead frem 200to 300 ft. 
IT burns kerosene, 
Send for book (free). 


é R. E. DIETZ CO., 60 Laight Street, New York. 
Mention this paper ana get special discownt. 
ee — ESTABLISHED sata cnt, 


that saves labor; and does the 
quickest work—that saves time. 
Time and labor saved by the 


REMINGTON. 


WYCKOFF, SEAMANS & BENEDICT, 
827 Broudway, New York. 
Dr pLIcATOR 


10 DAYS TRIM ie Lite of Machinery 


to responsible parties. 
ies im black | depends on the careful treatment of it. Nothing so 


D AUS J IP i OP from one pen | reduces the wear and tear and aids it in smoothly run- 


written original and 50 copies from typewriter. It takes ning as 


an expert to tell the duplicates from the original. eee 3 
FELIX DAUS DUPLICATOR CO., 5 Hanover St., NewYork SS SS Dixon’s 
CRUDE ASBESTOS te 
Graphite. 
AND. ASBESTOS FIBRE This lubricant reduces the 


chance of breakage, prevents 
much delay, is not affected by 
heat or co.d, by acids or alkalis. 
It is sold regularly wherever 
once tired. Write for booklet. 


JOSEPH DIXON CRUCIBLE CO. 
N. J. 


MINES and WORKS, 
THETFORD, P. Q. 


CANADA. 
GAS AND 


BACKUS GASOLINE ENGINE 


Simple. Economical, Durable. 
Suitable for all kinds of work. 


Backus Water Motor, cheapest power known. 
Write for circular and prices. 
BACKUS WATER MOTOR CO,, Newark, N. J., U. S.A. 


AMERICAN CUN CO. 


R. H. MARTIN, 


OFFICE, ST. PAUL BUILDING, 
220 B’way, New York. 


Jersey City, 


CHARTER ENGINE 
OOD sects. 


By Any ONE 
FOR ANY PURPOSE 
Furi—Gasoline, Gas, Distillate 
Stationaries. Portables. Engines and 
Pumps, Hoisters 
Send_for Catalogue and Testimonials. 
State Your Power Needs 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
AUTOMOBILE STEAM BOILERS 


These Boilers are made of fire 
bux steel, which has a tensile 
@strength of 55,000 pounds. A 
doubie butt strap seam is used. 
The bottom end of sbell is flang- 
edtotake flat head. This flange 
also takes care of difference in 
expansion between shell and 
copper tubes. Fach boiler is 
tested to 60@ pounds C. W. P. 
Can also furnish boilers with 
seamless cold drawn shell. 


EVERETT, MASS. 


STEWARD’S WONDER 


fs the highest class Acetylene Gas Burner. Al) Lava 
Tips. A new argand burner $2.50 —highest candle pow- 
er obtainable. Correspondence solicited. 

STATE LINE MFG. CO., Chattanooga, Tenn., U.S. A. 


a 
Five kinds double 
Six kinds single 

Tf not found at your merchants, send to us for catalogue 


a 
THE H. & D. FOLSOM ARMS CO., 316 Broadway, N. Y. | 


S11 S51 S11 


PLUGS tat SPARK 


Every One Tested and Guaranteed. 


We make Running Gears, Hlubs. Wire Wheels Hl 
and Everything for Autos. 


H. J. NEUSTADT CO., 
900 Clark Ave., St. Louis, Mo. 


PATENT AERIAL 
2 


AN | WIRE ROPE TRAMWAY 


2 For Transportation of Ore, Coal, Dirt, Timber, etc. 


Perfect Grip Clip. Absolutely Safe. Loads Automatically. 
Operated by One Man. Cost of Maintenance Low. 
Home Office, 920-922 North 


| A. LESCHEN & SONS ROPE COMPANY, .2es.cmee sm resoun, 


47-49 South Canal Street, Chicago, Ill. 
Branch Offices, { 92 Centre Street, New York. . 


egistered.) 


Unloads Automatically. | 
Capacity Largest Obtainable. 


Ifitisn’tan Eastman, itisn’ta Kodak 


KODAK 


quality and Kodak 
film quality have 
made the Kodak 
way the sure way 
in picture taKHing. 


EASTMAN KODAK CO. 


Catalogue free at the 
dealers or by mail. 


Rochester, N. Y. 


Ifitisn’tan Eastman, itisn’ta Kodak 


WATCHES! 


&) No advertisement can properly portra 
(om) the striking ettects yr cndeed in ous 
watches. They are illustrated in our 
BLUE BOOK showing Ladies’ Watches 
in all metals and exquisite enamels; 
our 
iE9 BOOK showing Men’s and Boys’ 
Watches 
with up-to-date attractive designs. 
Eitner Blue or Red Book sent on application. 


THE NEW ENGLAND WATCH CO,., 


37 & 39 Maiden Lane, 149 State Street, 
New York City. a hicago. 
Spreckels Building, San Francisco. 


PIKE’S OIL STONES. 


PINES WHET S TONL 


SAE THE BEST, 


STANDARD OF THE WORLD... 
All kinds for all purposes. 

Send for Catalog of Sharpening Stones for everything 

tbat has an edge. 


PIKE MFG. 


co., N. H- 


A TABLE OF 
TOOLS - 


4 thoroughly complete and un to date, 
‘Ems CONtaining the nameof every tool for 


Pike STATION, 


Ny wTOOL rlmost every purpose in every trade 
S4 CATALOGUE or profession is 

3 

N Montgomery & Co.'s 

yy 2 

Sicweccs 100i Catalogue. 

Be a i, Gives prices and discounts. Well 
hy printed, copiously illustrated, Handy 


pocket size. 25cents by mail. 
MONTGOMERY & CO., 
105 Fulton St., New York City, 


oR ‘SURF: 
A RON ED ec emnrne, 


RIN DEP peste toLicnitites 


HOMER F. LIVERIIORE, 


Brass and Copper 


Sheet, Wire, Rod and Tuhing, 
SEAMLESS BRASS AND COPPER TUBES, 


Sizes 1-100 e. d. te 8 inch e.d. 
Brass Specialties. . ... 


80 PEARL STREET, BOSTON, MASS. 


4 CENTURY EDITION 


F ONLY WATER MOTOR to blow air 
= in any direction. 500 revolutions a min- 
ute at 10)bs.. 17(G at 60 lbs. pressure. Mctor, 
Kan and Guard £14.40 cash. Motor and Pul- 
ley $12.00 to run sewing machine, ceiling fan, 
etc. Adjust and tighten belt by motor. 


A. ROSENBERG CO., Baltimore, Md.,U.S.A. 


Wd 


6, 83 aun 


g 


CORK WALLS AND FLOORS 


ty, artistic beauty and economy. 


NONPAREIL CORK 


is water-proof, sound-proof and 
erm- proof; a non-conductor of 
eat or cold; noiseless and sani- 
tary snd is exceJlent for deco- fix 
rative ceilings and walls and 
for the floors of houses, churches, schools, etc., and 
the decks of yachts, etc. 


THE NONPAREIL CORK M’F’G CO., Bridgeport, Conn. 


OCRAVERA9OCR4AIEH 4 OCRAICA*3E 


NAME PLATES? 


FOR MACHINERY. 
We make name plates forsome of the largest” 


makers of. machinery in the U.S. and we 
would be pleased to send you sample and 


quote price. No plate too large or too small. 
MURDOCK PARLOR GRATE CO., 
160 Boylston Street, Boston, Mass., U. S. A. 


OO NIU OCONEE OO EV 


